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Solving quadratic equations in one 
Lesson (1) : 
variable 


*- Solve quadratic equation in one variable algebraically and 


First Secondary Futures Language Schools (A MA 


graphically. 
% Distinguish between equations, relations and functions. 


© The equation: a x + b = 0 where a + 0 is called a first degree equation in one 
variable which is x 


@ The equation: a x + bx +c =0 where a #0 is called a second degree 
equation in one variable which is x 


(Seneral cyormula: 


The equation: a x+bxtc=0 
where a # 0 is of second degree its roots (solutions) gives by the relation 


Example 6€ 


Find in R the solution set of each of the following equations: 

0 x^—5x—6-0 

Solution: ~ x -5x —6-20 ~(x-6)(x+1) =0 
“x=6 or x=-1 ^ The S.S. = {6 ,-1} 


@ 2x*+7x=0 


Solution: ~ 2x? - 7x = 0 Ax (2x+7)=0 


"MN mms or x = — ^ Thess. = (0 ; 1 
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© 4x? —-25=0 


Solution: + 4x? — 25 = 0 “ (2x —5)(2x +5) 20 


Ax a or x = — a The S.o:= p zu 
2 2 2" 2 


Ox? -—-6x+9=0 


Solution: ~ x? —6x+9=0 «(x—-3)(x—-3)20 


ae ʻ The S.S. = {3} 


(Seneral cyormula; 


The equation: a x+bxtc=0 
where a # 0 is of second degree 
its roots (solutions) gives by the relation 


Find in R the solution set of each of the following equations: 


0x?^—6x-11-0 (given V5 = 2) 
Solution: : x? — 6x — 1120 
US 2a 
Sp SEXTXXIXCH 6:480 _ 6445 
dia 2x1 Toz Z 2 
6t4y5 
oo. or a= 
2 
sac $2305 2175 -" 
2 
«The S.S. = (7, -1} 
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@x*?-6x+7=0 (given V2 ~ 1.4) 
Solution: ~ x? —6x+7=0 
gpm SOE ee 


2a 
(au OE 6498 64242 
di EE 2x1 "RN 2 
64242 
gy Or 
2 
6+2x1.4 
X4 = ————— — 2.2 Or 


^. The S.S. = {2.2 , 1.6} 


5 


© x---3 
x 
Solution: x -i- 3 multiply by x 
n x25 =3x e x^—3x—520 
_ —-b+vb?-4ac 
N 2a 
.., .8tN9-4x1x-5  3tr/29 
UNUS 2351 MEE 
3 4 29 
XxX, = : or a= 
, (34429 gen 
^ The S.S. = { ML } 
O x*-2x+6=0 
Solution: ~ x^ —2x+6=0 
<6 dpc, Dd beat 
TM 2a 
22  24V4=4XTX6  2t4-20 
Ei das 2*1 = 2 
The S.S.=@ 
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PRACTICE (1) 


Q1: Solve the equation 4x? + 40x + 40 = —60 by factoring. 


x=—5 

[8] x=lorx=25 

x =—lorx =—25 
x=5 


Q2: Solve the equation 2(x + 1)? + 5(x + 1) =0. 


x=-1,x=-3 
x=-1,x=-3 


[n] x=1 


(19, 15] 
{0,—4} 
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First Secondary 


Q4: Find the solution set of (x + 9) =(x +9) in R. 


When solving the 


Mathematical D« 


Futures Language Schools Å 2021-2022 


uadratic equation in one variable 


there are three cases: 


® The parabola intersects 
the x-axis at two points 


© The parabola touches 
the x-axis at one point 


© The parabola does not 
intersects the x-axis 


y 


(1,0) 


y 


X (/, 0) X 


y 


y 


y 


There are two solutions 
for the equation in R. 


The solution set = (1, M] 


There is a unique 
solution for the equation 
in R. 

The solution set = { 1] 


There is no solution for 
the equation in R. 


The solution set = @ 


Remember that: 


The coordinates of the vertex of the quadratic equation: 


ax +bx+c= Qis: 


www.Cryp2Day.com 
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PRACTICE (2) 
Q1: Solve the equation —x? + 7x 4- 1 — 0. 


T 
jp ve ee 


C 


—À—— 


porn n 


E 


DN 
Spr 
p [822 — 
D 


Q2: Find the solution set of the equation 3x? — 2 (7 — x) — 0, giving values to one decimal place. 


(1.9, —2.5] 
(—1.9, 2.5) 
(3.7, —5.0] 
[»] [—3.7, —5.0) 


Q3: Find the solution set of the equation x? — 8x — 2 = 9x + 8, giving values correct to three decimal 


places. 


117.569, —0.569! 
[5] 10.569, —17.569] 


(8.785, —0.285] 
[>| 10.285, —8.785] 
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Example © 


Find the S.S. of each of the following equations graphicall 


Futures Language Schools 


Mathematical 


A 


2021-2022. 


Department 


then check the 


result algebraically: 
(1) x? — 2 x — 1 = 0 take x € [-2, 4] 
Solution 
f(x) = x*-2x-1 
ESEIEILIEIEIEIES 
FOIEBEPRESESEUEREA 


-3 
|. —b + vb? - 4ac 
idm 2a 
Sx = EOT _ 228 
ioi 2x1 ~ 2 
is 21235 214/2224 
orx = = 1- VZ = -04 
. The S.S. = {2.4 , -0.4] 


(2)x7 +x-6=0 
Solution 
fa) = x +x-6 
The coordinates of the vertex: 
-b -1 


x = — = — 


2a 2 


^ The S.S. = {2, -3} 
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PRACTICE (3) 


Q1: Consider the graph: 


The roots of a quadratic can be read from the graph. What are they? 


land —3 


E and -5 and —3 


| 
NIE NIe NI 
m 
=} 
a 
| 
NI w 


ı Q2: Solve —x? — x + 6 = 0 by factoring, and hence determine which of the following figures would be a 
sketch of y = —x? — x 6. 
y 


6^ 
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.— Solving Quadratic Equations 
1-1 


First? Multiple choice: 


First Secondary 


m Theeguatiom eS t Z= 0 RUE ne ts ced degree 
(A) First second (c) third (D) Fourth 

(2) The solution set of the equation x? = x in R iS i nt 
(A) {0} {1} (€) (- 1,1) (D) (0,1) 

(3) The solution set of the equation x? + 3 =O in R is: i hh hy ha 


(A) (-3) (B) (- v3} 
OKER, (D) $ 


(4) The solution set of the equation x? — 2x = -1in Ris: e 
(A) (-1) $ 
(€) (-1,1) (b) (1) 


O The figure opposite represents the graph of the 
curve of the quadratic function f. The solution set 
ofthe equation f(x) = Q is: 
(A) {-2} {4} 
$ (D) (-2,4) 


Second: Answer the following questions: 


(6) Find the solution set of each of the following 


equations in R: 


(A) 2-120 (B) 24 3x-0 (€) x4» -0 


(D) 2-6x«9-0 (E) 249-0 (F) xx « Do- 0) 20 
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(7) Each of the following graphs illustrates a quadratic function. Find the solution set of the 


equation f(x) = 0 in each figure . 


B ia 
EZXEEZERK 


Find the solution set of each of the following equations in R then, and verify the result 


graphically: 


(A) 32 2 3x « 40 


(B) 232 23— 5x 


(9) Solve the following equations in R using the general formula then approximate the 


result to the nearest tenth. 
(A)3:2 65-0 


(B) 2_6x+7=0 
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(9) Numbers: If the sum of the whole consecutive numbers ( 1+ 2 + 3+ ....* n)is given by 
the relation S — m (1+n), how many whole consecutive numbers starting from the 


number 1 and their sum equals: 


(A) 78 (B) 171 


aD Each of the following figure shows the graph of a quadratic function in one variable. 


Find the rule of each function. 


First Term | Algebra 
www.Cryp2Day.com | 8 
ác Voll odo HA; 5o gög 


First Secondary eet cba Å 2021-2022 


Mathematical Department 


Lesson (2) An Introduction in Complex Numbers 


* Identify Equality of two complex numbers. 


+ Explain Operations on the complex numbers. 


Imaginary numbers 


The imaginary number "i" is defined as the number whose square equals (—1) 
. -2 
Le.1 ——l 


For example: 2i , -3i, 43i, sss 
Write the power 


on your calculator 


Notice that 


Integer powers of i 


Find each of the following in the simplest form: 
@ i? 6i" e i^ oi" 
me e 5 o ^ @ i^^ *?5 


Solution 
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Complex number Complex number 


a 


The complex number is the number which can be written in 


the form "a + bi" where a and b are real numbers. 


Solve each of the following equations: 


0 5x? + 245 = 0 @ 3x? +27 =0 
© 9x? + 125 = 61 © 4x? + 100 = 75 
Solution 


© 4x? + 100 = 75 


Ax? = 75 — 100 
nx = —25 
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PRACTICE (1) 


Q1: Solve the equation 2x? = —50. 


Q4: Solve the equation x? = —16. 


[4] x 2-8 

[5] x2 25x = -2i 
[c] x=4i,x = -4i 
[| x-ix-4 
B x24,x-2-4 
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(Equality of two complex numbers: 


Two complex numbers are equal if and only if the two real parts are equal and 
the two imaginary parts are equal. 


If: a+bi=c+dithen: a= cand b = d and vice versa. 


Example © 


Find the values of x and y which satisfy each of the following equations: 


O 2x - 1) - dy i-5- 12i O2x-y-(x—2y)i-5-i 


© 2x -3+ (3y +1)i=7+10i @ 3xi+5-3i-2y=2-i 
Solution 

© ~ (2x +1)+4yi=5-12i 09 -2x-yt(x—2y)i-5-i 

i (2x+1)=5 & 4y=-12 ~(Qx-y)=5 & (x-2y)=1 


By using calculator: 


> EQN -|1 


ax 
© -2x-3«- By+1i=7+10i © ~ 3xi+5-3i-2y=2-i 
“(2x-3)=7 & (3y+1)=10 ~(3x-3)=-1 & (5-2y)=2 
< 2x=7+3=10 3y=10-1=9 |+ 3x=-1+3=2 -2y=2-5=-3 
sx=5 eS 


t E 
ARES 1c 
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Find in the simplest form the result of each of the following: 


9 (7 - 4i) + (2 +i) @ (12 — 5i) - (7 — 9i) 

© (2 3i) (3 — 4i) © (4 — 3i) (4 + 3i) 

© (5 — 6i) (3 + 2i) Q (2i + 5) (3 + 2i) 

@ (4 —3i) (5 - 2i) © (3i - 4) (2 + 3i) 
Solution 


© (7-4) + 27i) 2 9 - 2i O (12— 5i) - (7 - 9i) = 5 + di 


£N IN 
© (2 + 3i) (3-4) = 6 — 81+ 9i - 122 18 +i 
74 


© (4 —3i) (44+ 3i) 2 164+ 9 2 25 
© (5— 6i) (3 + 2i) = 15 + 10i — 18i + 12 = 27 - 8i 
NAT A 
pK Cw 
Q (i + 5) (3 + 2i) 2 —6i + 4+ 15 + 10i = 19 + 4i 
\ A A 


E um 
9 (4—3i) (5 — 2i) = 20—8i — 15i — 6 = 14 — 23i 
SA 


© (3i — 4) (2 + 3i) = 6i — 9 — 8 — 12i = -17 — 6i 
| 


First Term | Algebra 
www.Cryp2Day.com | 8 
ác Voll à59lVe- HA; 5o gög 


First Secondary ee Å 2021-2022 


PRACTICE (2) 
Q1: Simplify 14 — (9 — 8i) + (3 — 12i) — (9 — 4i). 


[a] 35- 24i 
[5] zd 

[c] 21 — 24i 
[n] 3-16 


Q2: If the complex numbers 7 + ai and b — 3i are equal, what are the values of a and b? 


[4] a=3,b=-7 
[5] a= —3, b = -7 


[c] a=7,b=-3 
[»] a-2—7,b23 
B a-2—3,b27 


Q3: What is (—7 — i) — (3 — 4i) + (2 — 7i)? 


—3— 121 
[5] —6 4 2i 


—12 + 10i 
[>| —8 — 4i 
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( onjugate «Numbers: 


The two numbers a * b i and a — b i are called conjugate numbers. 


For example: 4 — 31 and 4 + 3i are two conjugate numbers. 


Find in the simplest form, the value of each of the following: 


4 — 6i 26 3-i 3+ 4i 

o^— CN l o +i 

2i 3— 2i 2-i 5— 2i 
Solution 


26 (3+ 2i)  78-52i  78+52i 


sai G GOD ENS XE cV 


3-i (3-D. (24D 6+ 3i- 2i+ 1 
-= — X L- = — = 
2-i (2-i) (@2+D 4+1 


3+ 4i (3-40). (5+ 2i) 15+ 6i+ 20i-8 7+26i_7 


522] Go 2) GCD) 2514 29 29 


Example © 


Find the values of x and y which satisfy the equation: 
(2 +i) (2- i) 


=x+i 
344i tly 
Solution 
Q*i(2-i 441 #5 _ 5 (3-4i)  15-20i  15-20i 3 4i 
S445  O441 2441. Gea (241) — 90416 — 25 S 5 
aal —_ 4 
2 =F -y= 5 
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PRACTICE (3) 


QI: Expand and simplify (4 — i)(3 + 2i). 


Q2: Multiply (—3 + i) by (2 + 5i). 


—6 + 5i 
[5] —6 — 18i 
Sek! 
[>| —6 — 8i 
-1i—319i 


Q3: Simplify (3 — 6i)(2 — i). 


—15i 

[B] -25-37 
[c] 8—11i 
[p | -90 -45i 
[E] -27 - 36i 
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PRACTICE (4) 


Q1: Simplify = 
w 

(] En 

ai 

[>| 5+2 


18 — 9i 
Q2: Put —— in the form a 4 bi. 


—3 + 6i 


27 — 54i 


3 + 54i 


—9 + 18i 


Q3: Simplify LI. 
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(A) ie is (c) i (B) de 


(2) Simplify: 
(A)J-318x4-i2.  (B)3i C 2i) Graas  (GD)ctoiycsiy 


(3) Find in the simplest form: 
(A) G «23 « Q—5i) Q6-4)-(09-20)0 (©) Q0«25)- (9-20) 


(4) Rewrite each of the following in the form a+bi 
(A) 2*3) -Q -2i) (B) (1+ 23 Q «35 4 i$ 


(5) Rewrite each of the following in the form a+ b i 


2 4 +i 2 - 3i (3:001) 
E = u i t 


(6) Solve each of the following equations: 


(A)32+12-0 (B)4y+20-0 (€)42+72-0 — (D)3g.15-0 


TD Electricity; find the total current intensity of the electric current passing through two 


resistances connected in parallel in a closed circuit if the current intensity in the first 


resistance is (4 — 2i) ampere and in the second one is gto ae 
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Determining the types of roots of a 
Lesson (3) quadratic equation 


Lesson objectives Related Links 


*% determine the type of the two roots of the quadratic 
equation 


. "e 2 
Discriminant A= b* — 


i 


+ ve -ve Zero 
The equation has two|The equation has two | The equation has two equal 
different real roots complex roots real roots 


[mpi oJ Investigate the kind of the roots of the equation. 


O@x*-2x4+5=0 @x*-10x+ 25=0 

© 3x7 + 10x-4-0 @x*~4+2x+2=0 
Solution 

D0Dx^— 2x - 520 a=1 b = —2 c=5 


-"A-b?^-4ac-(-2) 4x1x5- —16 
-. The equation has two complex roots 


OQ x^—10x + 25= 0 a=1 b = —10 c=25 
“A= pb- 4ac = (-10)* =4xix25=0 
-. The equation has two equal real roots 


@ 3x? +10x-4=0 a=3 b=10 e d 
v A =b? - 4ac = (10)? — 4 x 3 x —4 = 148 
-. The equation has two different real roots 


@x*+2x+2=0 a=1 b=2 ee? 
“A=b*- 4ac=(2)*-4x1x2=-4 
-. The equation has two complex roots 
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If the two roots of the equation: x? — kx +2k-— 4x +5 = 0 are equal. 


Find the real value of k and hence find the two roots. 
Solution 


x^— kx -2k-4x-5-20 | 


a=1 b=-k—4 | c=2k+5 


The two roots of the equation are equal 


“A= b*- 4ac = (-k— 4)* — 4x 1x (2k+5) =0 


Ak + 8k + 16—8k—20=0 k -4=0 
ak’=4 k=4V4 = 2 
Ifk-—2 


Ifk=2 

-x^— kx+2k-4x+5=0 
wx? — (2)x4+2(2)-4x+5=0 
~x7—-6x+9=0 


-x*^— kx -2k-4x-520 
wx? — (-2)x+2(-2)-4x+5=0 
ax? —2x+1=0 


4XYX-3 ie 


ax'+bx+c=0 


Let the two roots L and M: 


Sum of roots = = ar Cn 


E Free Term 


Product of roots = 


coeff of x? a coeff of x? 
1. Additive inverse. (L,—L) 
2. Multiplicative inverse. (L, - ) 
3. Double (twice). (L,2 L) 
4. Three times the other. (L,3L) 
5. Exceeds the other by 3. (L, L+3) 


First Term | Algebra 
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Example © 


Find the sum and product of two roots: 
02x?-4-3x-5-20 


=5 
Sum of roots = u Product of roots = - = — 


2 
@3x7+5=4x 
3x*-4x+5=0 


Product of roots = - = = 


—17 


Sum of roots — = Product of roots = - = 


Example 9 


Find the value of f which make one of the two roots of the equation: 
x? + Bx — 50 = 0 twice the additive inverse of the other root. 


Solution 
Let the two roots be: L and —2L 
* Sum of roots = = = £ = —ß * Sum of roots (L & —2L) = —L 
~—ßB=-L «B=L 
Product of roots = E = = = —50 - Product of roots (L & —2L) = —2L? 
~ —50 = -2L7 tL ez 
sf S25 »BP=4V25=+5 
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Example 89 


If (a — 2) x (a + 1) x = 6, then find the value of a in each of the following: 


i) The sum of its roots is 3. 


ii) The product of the two roots is — 6. 


Solution 
w(a—2)x°+(at1)x=6 oo (a—2)x°+(at+1)x-6=0 
i) The sum of its roots is 3. 
" Sum of roots == = PEDI = 
3 (a—2)=— (a+ 1) 43a—62—a-1 
~“3Zata=—1+6 “4a=5 sas? 


ii) The product of the two roots is — 6. 
: Product of roots = Ê = —& = 
a (a —2) 

RA (a—2)=1 ~a=14+2 ~a=3 


Example © 


Find the satisfying condition which makes one of the roots of the equation: 


ax? + bx + c = 0 equal the additive inverse of twice the other root. 


Solution 
Let the two roots be: L and —2L 
* Sum of roots = = =|, «Te B 
* Product of roots = - = —212 
c b\2 C 2b? 2b? 
e C ic mener 
&gce-2b nact2b 20 The require condition 
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PRACTICE (1) 


Q1: Given that m is a real number, and the equation (4m + 8)x? — 4mx + m = 0 does not have real roots, 
find the interval which contains m. 
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Determining the type of roots of a 
1-3 


First? Multiple choice: 
œ) The two roots‘of the equation x^ - Ax + k= 0 areequalif: 1. e hh hh hh Le e 


(A)k=1 (B)k-4 (C)k-8 (D) k - 16 


(2) The two roots of the equation x? — 2x + M = 0 are real different i£: oe 


(A)M=1 (B)M«1 (C)M»1 (D)M=4 


(3) The two roots of the equation L x? — 12x + 9 = 0 are complex and not real if 2... 


(A)L>4 (B)L<4 GIRT (B)r2i 


First Secondary 


Second: Answer the following questions: 
(4) Determine the number of roots and their types in the following quadratic equation: 


(A) 2-2x4 5-0 (B) 3x2+ 10x- 4-0 
(C) 2 -10x«25- 0 (D) 6x2 — 19x + 35 20 
(E) x-1D-x(x- 6 -0 (F)x-D«-0522(G-3)(-4) 


(8) Find the solution of the following equations in the set of complex numbers using the 
general formula. 


(A) 2- 4x4 5-0 (B) 2324 6x4 5-0 
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(6) Find the value of K in each of the following cases: 
(A) If the two roots of the equation x^ + 4x + K =0 are real different. 


1. 
K 


If the two roots of the equation x? — 3x + 2 + 0 are equal. 


(7) If L and M are two rational numbers, then prove that the two roots of the equation: 


Lx? «-(L-M)x-M =O are two rational numbers . 


Population of Egypt in 2013 is estimated by the relation: 
Z-m-«12n-91 where (n) is the number of years and (z) is the number of populations 
in millions. 
(A) Whati ihe popülaionim20l3?7  ě -—""————X——X 
Esümatetkepopulatonin2023 eeeasacmecceicitcxak ratas taie ctc 
(c) Estimate the number of years at which the population will be 334 million. 0. 
(D) Write a report showing the reasons for which the population is increasing and the 


way of its treatment. 


(9) Discover the error: What is the number of solutions of the equation 21? — 6 x - 5 in R 


Ahmed's answer Karim's answer 


b> 4ac = (- 6)? -4x2x5 b^ 4ac = (- 6)? -4x2 (- 5) 
—36—40--4 = 36 +40 = 76 


The discriminant is negative, then there is the discriminant is positive, then there are 


no real solutions two real different solutions 


If the two roots of the equation x? + 2 (K - 1) x + (2K + 1) =0 are equal, then find the 


real values of K , and the two roots. 
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Lesson (4) the Second Degree Equation and the 


Coefficients of its Terms 


Lesson objectives Related Links 


+ Find the sum of the two roots of a given quadratic 


equation. 
*- Find the product of the two roots. 


+ Find a quadratic equation in terms of another quadratic 
equation 


x? — (sum of roots) X + product roots = 0 
Example € 


Form the quadratic equation whose roots are: 


-2 +2i —2—41 


(i) 2, —3 (ii) 6i , —6i (iii) TARE 
Solution 
(i) 2, —3 (ii) 61 , —61 
* Sum of roots = —1 * Sum of roots = 0 
* Product of roots = —6 * Product of roots = 36 
-. The equation: x? -x—6-0 « The equation: x? + 36 = 0 
eon —2+2i -2-41 
(iii) 1+i * 2-i 
-2+2i  (-242i), (1-i) -2-4i  (-2-4i). (24i) 
14i — (14) ^” (1-1) 2-i  (Q2-i © (2-i) 
_2+2i+2i+2 _4i_ 3j _ ~4-2i-8i+4 _ -10i_ a, 
1+1 2 4+1 5 


" Sum of roots = 0 
* Product of roots = 4 


-. The equation: x? + 4 = 0 
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PRACTICE (1) 


Q1: Find, in its simplest form, the quadratic equation whose roots are sii and -u A 
x -hux-88-20 

x? + 7yV 11x —88 =0 

x!—7x —88 =0 

x? —7V 11x +88 =0 


—88x? — 7V 11x — 88 =0 


Q2: Find, in its simplest form, the quadratic equation whose roots are m + 3n and m — 3n. 
x? —2mx + n? —9n? = 0 
[5] x? 2x c m? — 9n? 2 0 
x? — 6nx +m? — 9n? 2 0 
[>| x? 2x4 m? 4 9n? =0 


x? —2mx + mn? —3n? =0 


: : ; " 13 5 
Q3: What is the simplest form of the quadratic equation whose roots are — and 3 ? 


2 
6x? + 29x — 65 2 0 


[5] 6x? 49x 4- 65-0 


2x? — 3x — 65 20 


[> | 6x? — 49x +65 =0 
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Example @ 


Procedure 
If a, B are the roots of the equation x^— 6 x + 10 = 0 LE 
Form the equation whose roots are: a+ p= P 
2 2 
-Ti d "i Og -t-10 
c)-,5 DaI 
a’ p B'a« a? + p? = 6? — 2(10) 


Solution O a? 4 B? — 16 
(a)a+2,ß+2 


The sum of roots = (a -2) - (B+2)=a+ß+4=6+4=10 

The product of roots = (a - 2)(5 - 2) 2 a p t- 2a 2p - 4 
=ap+2(a+ B)+4=10+2x6+4= 26 

-. The equation is: x^ — 10x + 26 = 0 


(b) o^ , B 

~ The sum of roots = a? + B^ = 16 
* The product of roots = a? x f? = (a p)? = 10? = 100 
-. The equation is: x? — 16x + 100 = 0 


ia 
OP 
" ETERNI EE. 
* The sum of roots = 7 3 p "ue 
ti. | 1 
- The product of roots => X a ar 
.. The equation is: x? —2x+—=0 x 10 10x? —6x+1=0 
a p 
2 z 
' The sum of roots =% + É = E 18 8 
f a a p 10 5 
The product of roots 27 x = 
: The equation is: x? -Ëx + 1 = 0 x5 5x? —8x -5-20 
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Example © 


If L & M are the roots of the equation a x+bx+b=0 


Prove that s + Z + 1 = 0 and form the equation whose roots are s , Z, 
Solution 
“L+M= “LM=? 
a a 

i, 1 MeL , BL 2 i 4 0. = 

iEn s LM =(L+M)+(LM)=— PE 1 ee Tl 
1, 1 M+L 
- The sum of roots = 7 + p WT. z = 
a 
- The product of roots = Ti M m 
-. The equation is: x? + x + imd xb 
-. The equation is: bx? -bx + a =0 
If the ratio between the two roots of the equation: 
x +ax+b=0 equals 2 : 3 prove that: 25b=6a 
Solution 

Let the two roots be: 2a & 3 a 
* The sum of roots = =r = —a "Sumofroots22a *3a-25« 
~Sa-—-—a -ja=-4 
* The product of roots = - =b * Product of roots = 2 a x 3a = 6 a? 

6 a2 =b +6 (-2) = 

2 
6x = =b 25 b=6a 
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Example © 
Procedure 


If L, M are the roots of equation: OLIM 2 = = 
a 


3 - 2 x— x! = 0 Form the equation whose OLM = = 


1 1 
Roots areL * , M*r 12 + M2 = (—2)? = 2(—3) 


Solution | © 12+ M? = 10 | 
3-2x— x =0 >  742x-3=0 


w The sum of roots =(L+<)+(M+=) = (L+M)+(=+-) 


ensure Qui 


1 1 1 
: The product of roots = (L + =) (M +=) a es 
=-34+1+1+—=-* 
= 3 
-. The equation is: x? - <x -i- 0 x3 
-. The equation is: B x^ - 4x —4 =0 


Example © 


If (1 + i) is one of the roots of the equation x? — 2x + a = 0 where a E R* 
then find: (A) The other root (B) the value of a 


Solution 
Let the other root be: L 


+ Sum of roots =< = 2 ~(1+i1)+L=2 
L=2-(1+i)=(1—i) - The other root = (1—1) > (A) 
* Product of roots = : —a ~(1+i)(l-i)=a 

~lt+tilz=a ~a=2? (B) 
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PRACTICE (2) 


Q1: Given that L + 3 and M + 3 are the roots of the equation x? + 8x + 12 = 0, find, in its simplest form, 
the quadratic equation whose roots are L and M. 


x2417x +34=0 
[5] x!4 14x 445-20 
x'—17x43120 
x'—17x4 1920 


x? 17x 41920 


Q2: Given that L and M are the roots of the equation x? — 2x + 5 = 0, find, in its simplest form, the 
quadratic equation whose roots are I? and M?. 


x! Mx4 2520 
x! 8x 42520 
x? —6x 425-0 
[>| x? 46x 425-0 
x!-6x 410-20 


Q3: Given that L and M are the roots of the equation x? — 3x + 12 = 0, find, in its simplest form, the 


i : H 1 
quadratic equation whose roots are B and — 


ui 
x!-15x4120 

14x? — 15x 4120 

144x? 4 15x 120 
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Q4: Given that L and M are the roots of the equation x? — 13x — 5 = 0, find, in its simplest form, the 
quadratic equation whose roots are L +1 and M +1. 


x?—15x 449-0 
x?-11x+9=0 
x*4+15x4+9=0 
[>| x?—15x 48-0 


E| x74+11x+8=0 


Q5: If L and M arc the roots of the equation x? + 20x + 15 = 0, what is the value of M +=? 


L 


Q6: Given that L and M are the roots of the equation ax? — 6x +7 = 0, find, in its simplest form, the 
quadratic equation whose roots are L + M and LM. 


3x? —13x £14 —- 0 
3x? 6x 47-20 
3x? 47x 6-0 


[>| 3x?4 13x 414-0 


3x— 6x 4720 
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bi B= 


Q7: If L and M are the roots of the equation x? — 19x + 9 = 0, find, in its simplest form, the quadratic 
equation whose roots are L — 2 and M — 2. 


x? 23x —25=0 
[5 ] 3 - 23x «32 20 
x? 15x —25=0 
[n ] x?-15x+32=0 
x!415x—2520 


Q8: Given that L and M are the roots of the equation x? 4- x — 2 — 0, find, in its simplest form, the 
quadratic equation whose roots are I? + M and M? +L. 


x—-x—520 
x*4+4x—5=0 
x*—4x-—5=0 
[>| x? —4x4+9=0 


x? +x—5=0 


Q9: Given that L and M arc the roots of the equation 3x? + 16x — 1 = 0, find, in its simplest form, the 


: : L M 
quadratic equation whose roots are = and —. 


d 
12x? — 32x 120 

x2 432x-1=0 

12x? + 32x +1=0 

[n] x?-32x-1=0 

12x? + 32x -1=0 
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First: Complete each of the folowing: 

© if x = 3 is one of the roots of the equation x? x x — 27 = 0, then M = n and 
the other root is „u 

2 If the product of the two roots of the equation : 2 3? + 7 x +3 K = 0 equals the sum of 
the two roots of the equation: x? — (K + 4) x = 0, then K =. 

(3) The quadratic equation which each of its two roots increases 1 than each of the two roots 
of the quadratic equation »°—3.x+2=Ois 0000. 

(4) The quadratic equation which each of its two roots decreases | than each of the two roots of 
the quadratic equation x? -5 x + 6 = 0 is oo 


Second: multiple choice 

(5) If one of the two roots of the equation x? - 3 x + c = O is twice the other, then c= „u 
(A) -4 -2 (€) 2 (D)4 

(6) If one of the two roots of the equation ax? — 3x+ 2 =0 is the multiplicative inverse of the 
oiher e Rt ER RRS 
(a) 1 + (c)2 (D)3 

T) If one of the two roots of the equation x^- (b — 3) x + 5 = 0 is the additive inverse of the 
EIDEM tO RUD edt RP CNN eC MUCH UEM DEA 


(A)-5 (B)- 3 (c)3 (D)5 


Third : Answer the following questions 

Find the sum and the product of the two roots in each of the following equations: 
(A) 3x2+19x-14=0 (B) 432 «4x—-35-0 

(9) Find the value of a , then find the other root in each of the following equations: 
(A) If:x=-1 isone of the two roots of the equation x^ a | Lu 
Ji x= 2 is one of the two roots of the equation oe | a ed | 
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Find the values of a and b if: 
(A) 2 and 5 are the two roots of the equation x? +ax+b=0 .— 1... 
-3 and 7 are the two roots of the equation ax? — bx- 20 =O ...... hh hy 
-land 2 are the two roots of the equationax? -x*b-0 . ..... hol 


(D) 43i and - 43i are the two roots of the equation xX? + a x + b =O. 


(1) Investigate the type of the two roots in each of the following equations, then find the 
solution set of each equation: 


(A) 32x 35-0 (B) 22 +3x+7=0 


Find the value of c, if the two roots of the equation 3x° — 5 x + c = 0 are equal, then find 
the two roots. 


(45) Find the value of K, if one a root of the equation x? + (K - 1) x - 3 = 01s the additive 
inverse to the other root. 


Find the value of K, if one root of the equation 4 K x? + 7 x + K? + 4 =0 is the multiplicative 
inverse to the other root. 


(17) Form the quadratic equation whose two roots are : 


(A)_2.4 (B) 54 5% (c)2,8 


Find the quadratic equation in which each of the two roots 1s twice one of the roots of 
the equation 2? - 8x - 5-0 
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Find the quadratic equation in which each of the two roots exceeds 1 than one of the two 
roots of the equation : x? - 7x -9 - 0 

Find the quadratic equation in which each of its two roots equals the square of the 
corresponding root of the equation : x? + 3x —5 — 0 

(1) If L and M are the two roots of the equation x? — 7 x + 3 = 0, then find the quadratic 


equation whose roots are: 


(A) 2L,2M (B)L«2,M^«2 (c) 2.2 (D)L+M,LM 
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Lesson (5) The sign of the function 


+ Investigate the sign of constant function. 


+ Investigate the sign of linear function. 


+*+ Investigate the sign of quadratic function. 


The constant function F(x) = c where c # 0 


So, the sign f (x) is like the sign of c. for all x € R 
For example: 
(1) F(x) 2 7 ^ f (x) is +ve forall x € R 
(2) F(x) = —3 -f(x)is -ve for all x € R 
Second: The linear function F(x) =ax+b wherea+ 0 
-b Z% Opposite sign of a As sign of a 90 
Letax-b-0,thenx- — « F > 


a 


Determine the sign the function: 


© F(x) =2 x - 6 © F(x) =1- 2x 
Solution 
Q F(x) =2x-6 QFE@)=1— 2x 
Put: |2x- 6-20 Put: |1— 2x30 
“2X =6 x=3 2 = x=- 
ED dde cie dc ci at Du eee 
3 1 
+ve atx€]3,oo[ 4 ve at x € ]—00 , =| 
f(x) zero atx=3 f(x) Zero at x= = 
1 
—ve atxe ]—o, 3[ -ve atx€]>, of 
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The quadratic function F(x) = ax? - b x + c 
If:b'—4ac>0 (two different real roots) {a ,ß } 


0 


0 : . 
—coo Like the sign of a Opposite the sign of a Like the sign of a co 


a p 


O , 
has a sign as the coefficient \ Y / has a sign opposite to the 
of x: A coefficient of x? 


If: b^ —4ac =0 (equal roots) {a} 


—00 Like the sign of a Like the sign of a oo 


If:a ^» 0 It: a « 0 
ROS VEL, RESON ee L, 
fix) =0 when x= L fx) 0 when x= L 


First Term | Algebr. 
www.Cryp2Day.com pete | geb a 
ác Lh] ojd ly 3o Rda 


First Secondary 


Mathematical Department 


Futures Language Schools Å 


If: b?—4 ac «0 (no real roots) 
—00 Like the sign of a co 


>0 Fazo 
fKo»0vxeR fx) <OVXER 


Determine the sign the function: 


© Fx) =x*+ 2x-3 


Solution 
Put: x + 2x-—3=0 x=1 or x= -3 
— o0 eene Ss D reseeers ^: 
—3 1 


+ve atxe€R -[—3, 1] 
f(x) zero atx€ {-3, 1} 


—ve atx€]-3,1[ 
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© Fx) =x*-3x4+5 
Solution 


Put: x? -3x+5=0 (two comples numbers) 


p HE EUM E via uic ED o ELLA E M OE 


f(x) is +ve  forevery xe R 


@ F(x)24x^—12x49 
Solution 


Put: 4x7 -12x+9=0 


—00 tritfiiteri sr] ++++++++++++++ œ 


3 
2 


x 
I 
N IO 


3 
+ve atxe R-E) 


3 
zero atx= - 


Q1: In which of the following intervals is f(x) = —8 negative? 


1-8,8] 


]—%, eo[ 
]-eo,8| 
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Q2: For which values of x is the function f(x) = 8x — 13 positive? 


Tot 


Q3: Determine the sign of the function f(x) = (x — 8)(x — 7). 


The function is positive when x € R — [7,8], the function is negative when x € |7,8|,and the 


function equals zero when x € {7, 8}. 


The function is positive when x € R — {7, 8}, the function is negative when x € [7,8], and the 


function equals zero when x € {7,8}. 


The function is positive when x € [7,8], the function is negative when x € R — {7,8}, and the 


function equals zero when x € 17,8]. 


[>| The function is positive when x € |7, 8|, the function is negative when x € R — [7,8], and the 


function equals zero when x € {7,8}. 


Q4: Determine the sign of the function f(x) = x? — 16x + 64. 

The function is positive when x € R — {8}, and the function equals zero when x € {—8, 8}. 
[5] The function is positive for all x ER. 

The function is positive when x € R — {—8}, and the function equals zero when x = —8. 
[>| The function is positive when x € R — {8}, and the function equals zero when x = 8. 


The function is positive when x € R — {—8, 8}, and the function equals zero when x € {—8, 8}. 
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Q5: Determine the sign of the function f(x) = —x? — 2x — 7. 

The function is positive for all x € R — {0}, and the function equals zero when x = 0. 
The function is negative for all x € R — {0}, and the function equals zero when x = 0. 
The function is positive for all x ER. 


(D) The function is negative for all x € R. 


Q6: Determine the interval in which the function f(x) = { is NOT negative. 


R —[-5,-3] 
Ene 
[3,5] 


[»] R — [3,5] 
R 


Q7: What are the values of x for which the functions f(x) = x — 5 and g(x) = x? + 2x — 48 are both 
positive? 


x$*-—H 
[5] x»6 
[c] x«-8 
[>| x <6 
x>5 
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First è complete each of the following: 

D The sign of the function f, where f(x) =- 5 is .——— ———— in the interval -anaa 
O The sign of the function f, where f(x) =x? + 1 is 200. in the interval 0. 
(8) The sign of the function f, where f(x) — x? — 6 x + 9 is positive in the interval 
(4) The sign of the function f, where f(x) = x — 2 is positive in the interval „1 
(8) The sign of the function f, where f(x) = 3 — x is negative in the interval... 
(6) The sign of the function f, where f(x) = - (x — 1) (x +2) is positive in the interval 


(7) The sign of the function f, where f(x) = x? + 4 x — 5 is negative in the interval ............. 


BEEN GEERBR.E 


The figure opposite represents a first degree function in x: 
(A) The function is positive in the interval... 


the function is negative in the interval... 


a? oro 
EP's BERR 
EANMMZEENNENNN 
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(9) The figure opposite represents a second degree function in x: 
: ar y 
(A) O SOS E a -E Pot tt tt 


£60) 0 2 WHER MS à 
(c) IO 0 S WHER NS uuu 


Second: answer the following questions: 


In exercises from (A) to (N), determine the sign of each of the following functions: 


(A)d$09)22 eee fQ)-2X oos 


(C)ft)--3x (Dift-2:HA — ———— 
(E)ft9-3-2x (F)fto2x3 . oo 
(G) fw z2x o CH) £0) =xr-4 o 


(Dfosi1-x3 —— 00 (2)f59-(-2 EB) 
(K)fg-Qx-3P CL) fC) a 
(M)ft)-Xx-8x-16 — N) f(x) =-422+10x-25 1 ss 


D Graph the curve of the function f(x) = x? — 9 in the interval [ - 3, 4 ], hence determine the 
sign of f(x). 


2) Graph the curve of the function f(x) - — x? + 2 x + 4 in the interval [- 3, 5], hence 


determine the sign of f(x). 
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Lesson (6) Quadratic Inequalities in one variable 


% Solve the quadratic inequality in one variable. 


Solving the quadratic inequality in one variable 


Example € 


Solve the inequality: x? — 5x — 6^0 
Solution 


vx^— 5x— 650 


Put: x? — 5x — 620 x26 Or x=-1 


—1 6 
+ The 5.5.2 R= [=1;6] or The S.S. =]—æ ,—1[ U ]6, of 


Example @ 


Solve the inequality: x? + 2x — 8 > 0 
Solution 


"X^42x—820 
Put: x? -2x - 820 yx cm Or x = —4 


—4 3 


^ The S.S. = R—|—4, 3] or The S.S. =]—œ ,—4] u [3 , of 
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Example © 


Solve the inequality: x^ — x — 12 < 0 


Solution 
"x^—x—12«0 
Put: x ox —12-0 x=A4 or x= -3 
—oo eene RES D reseeees Qo 
E. 4 


» The S.5. 2] - 3,4[ 


Solve the inequality: x? — 6x < —9 


Solution 
"x*—6x« —9 x? —6x+9< 0 
Put: x —6x+9=0 ol 3 
—oo fete thet op a ge oe Oe Oe oe cae ee ee eo 
3 


The S.S. = Ø 


Example 89 


Solve the inequality: x^ + 8x > —16 


Solution 
vx*^-F8x» —16 =x +8x+16> 0 
Put: x? +8x+16=0 x m4 
—00 titttttititttt] pee Se Se ee 9 
—4 


* The S.S. = R — (-4] 
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PRACTICE 


Q1: Solve x? — 2x < 0 graphically. 


Q2: Solve x? - x — 6 « 0. 


[-2,3] 
[5] R—]-2;31 


R-—[-2;3] 
(-2,3 
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Q4: Solve x? — x — 6 > 0 graphically. 


[-2.3] 


lathe 
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Q6: Solve (2 — 3x) — (x — 1) > —4 — (x — 2} graphically. 


[opel 
E -vsjo fee 
e ipojee o 
5] pos 

Jes 
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Q7: Solve 2x? < 3x + 5 graphically. 


Q8: Solve (2 — x)(x — 1) > 2 — (x — 1} graphically. 


13, col 
[5 ] D. cel 


|—c0, 3| 
[5 ] [3.eel 
19,3] 


9: Find all solutions to the inequality x? + 121 < 0. Write your answer as an interval. 
q y 


[—11,11] 
[5] i-i E 

R —]-11,11| 
[n] e 

R — [-11, 11] 
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Find the solution set of each of the following quadratic inequalities: 


OE ae ae 


G- 18D O eee e ttt a t t E A i 
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UNIT TEST 


First : choose the correct answer from the given answers: 


First Secondary 


D The solution set of the equation x? - 6 x+ 9-0 in Ris: 0 


(A) {-3} {3} {-3, 3} (D) $ 


(2) The solution set of the equation. xX? + 4 = 0 dg 1e ae a ttti 
(A) {-2} {2} {-2,2} (D) (2i, 2i} 

(3) The simplest form of the expression (1 —i)*is: 1... LL 
(A) -4 4 -4i (D) 4i 

(4) If the two roots of the equation x?—4x+K =0 are real and different , then: |... 
(A) K »4 (B)K«4 (C) K-4 D)K>4 

(5) If the two roots of the equation x? — 12x +M =0 are equal, then M equals: n 
(A) -36 -6 6 (D) 36 

(6) The quadratic equation whose roots are 2 — 31 and 2 + 31i$: hh hh n 


(A)x2«4x«13-0 (B)-4x«13-0 (€)x9«4x—13-0 (D) 2-4x— 13-0 


(7) Iff: [-2, 4] — R where f(x) 2 2 — x, then the sign of the function f is negative in 
the interval: 
(A) [-2 , 2[ (B) [- 2 ,2] (€) [2 , 4] (D) 12 ,4] 

If one of the two roots of the equation x? — (M + 2) x - 3-0 is the additive inverse of 


the other, then M equals: 


(A) -3 (B) 2 (c) 2 (D) 3 


(9) If one of the two roots of the equation 2 x? + 7 x+ K =0 is the multiplicative inverse of 
the other, then K equals: 


(A) -7 -2 2 (D) 7 
The solution set of the inequality x? + x -2 < Ois : 


(A) 1-2 ,1[ (B) [-2 , 1] (C) R- [2,1] DSA 
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Second : the figure opposite represents the graph of 
a quadratic function 
(1) Complete each of the following : 
The range of the function fis -iiie 
The maximum value of the function f equals 
Type of the two roots is 
(D) The solution set of the equation f(x) = 0 is 
(E) f(x) > 0 when x € 
(F) fa < 0 when x € tts 


(G) IG DFW m a ee 


Third: Answer the following questions 
(3) Determine the type of roots of each of the following equations, then find the solution set 
of each equation . 


(A) 2 -2x- 0 (B) x — 1? -4 (C) 2—6x-9-0 


Use the general formula to solve the following equations approximating the result to the 
nearest hundredth. 


(A) 2+4x+2=0 (B) 2 -3(-2)-5 


(5) Find the solution set of the following equations in the set of complex numbers . 


(A)3249—0 (B) x2+2x+2=0 (€) 24x«5-0 
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Find the values of a and b in each of the following : 
(A) (7-3) -2+ )=a+bi (B) 2-5Ņ)6+i)=a+bi 
(c). 10 -a Fihi (0) -a+bi 


2+1 
(2) Find the value of M in each of the following : 
(A) If the two roots of the equation 2x? +M x+ 18 =0 are equal 


If one of the two roots of the equation x? + 3 x x M-O is twice the other root 


Investigate the sign of the function f in each of the following : 
(A) fq) 232 -2x-8 f(x) 2 4—3x- xt 


Find the solution set of each of the following inequalities : 
(A) P-x-12>0 (6) 2-7x+10<0 
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Lesson (1) Similarity of Polygons 


% Identify the concept of similarity. 
+ Classify Similarity of polygons. 
+ Identify drawing Scale. 


+ Identify Golden rectangle and golden ratio. 


Two polygons P1& P2 (same number of sides) are said to be similar if: 


1) The corresponding angles are equal in measure. 


2) The corresponding sides are proportional. 


1) Any two congruent polygons are similar. 


2) Any two regular polygons (same number of sides) are similar. 


[Any two squares are similar — any two equilateral triangles are similar] 


If polygon ABCD - polygon XYZL then: 
D^ZAZZX,2:Bz2Y,Z42Czs2Z,2Dzz2L 


AB BC CD DA T 
— = — = — = — = k (similarity ratio), k + 0 
XY YZ ZL LX 


The scale factor of similarity of polygon ABCD 
to polygon XYZL equals k, and scale factor of 


similarity of polygon XYZL to polygon ABCD equals - 


First Term metr 
www.Cryp2Day.com BESE | Sees 
ISL 0591 Hy 50 99e 


First Secondary Futures Language Schools A- aue 


Mathematical Department 


Example 6€ 


The two polygons ABCD & XYZL are similar find the missing elements? 


Solution 
* polygon ABCD ~ polygon XYZL 
*m(ZA)=m(Z X)=65° 


AB BC CD DA AB 30 CD 20 

 XY- YZ ZL 1X “3 YZ 8 4 

4 AB = 15 cm à YZ = 6 cm & CD = 40 cm 
In the figure opposite: 


polygon ABCD ~ polygon EFGH. 
© Find the scale factor of similarity 
of polygon ABCD to polygon EFGH. 
© Find the values of x and y. 


Solution 
polygon ABCD ~ polygon EFGH 


cuo HAS o 3 
-- The scale factor o similarity = "T mde icm. 
_AB BC CD DA .(y*2) 15 12 
EF FG GH HE ^ 6 x 8 
^x = 10cm 
&yd229 ay = 7 cm 


First Term | Geometr 
www.Cryp2Day.com | y 
ác Ua 39V Hj 540 ggo 


First Secondary Futures Language Schools A- auum 


Mathematical Department 


Example © 


In the opposite figure: 
m(ZA)=m(ZD), m (Z B) m (Z B) 
AB = 20 cm, BC = 15 cm and DE = 6 cm 
Q Prove that A ABC - ADEO 


@ Find the length of EO 


Solution 
In A ABC & A DEO: 
~m(ZA)=m(ZD) &m(ZB)=m(ZE) ~m(ZC)=m(Z0) 
- A ABC ~ A DEO rOl pe. cs 
DE EO OD 
,20 _ 18 | 
poe ^ EO = 4.5 cm 


Notice that: 


If polygon M1 ~ polygon M2, then 


perimeter of M1 i agoi : 
——— = Similarity ratio (scale factor 
perimeter of M2 S y ( f ) 


A 
Example © | 
xample E " F 


In the figure opposite: 


P 
A ABC ~ A DEF, DE = 8 cm, EF = 9 cm, % LS 
N 
FD = 10 cm. If the perimeter of A ABC = 81cm. 
Find the side lengths of A ABC D C B 
Solution 

- A ABC ~ A DEF " AB = BC - CA = EE of A ABC 

DE EF FD Perimeter of A DEF 
AB BC CA 81 
“8 9. 40 27 
- AB = 24 cm : BC = 27 cm & CA = 30 cm 
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Similarity ratio of two polygons 


Let K be the similarity ratio of polygon M, to polygon M5; 

I K > 1 then polygon M; is an enlargement of polygon M5 

O«K«1 then polygon M; is a shrinking of polygon M; 
K=1 then polygon M, is congruent to polygon M; 


In general: you can use the similarity ratio in calculation of the dimensions of 
similar figures. 


Example © 


ABCD is a rectangle in which AB = 5 cm and BC = 8 cm. Find the 
dimensions of another rectangle similar to it, if: 


© Scale factor = 1.4 © Scale factor = 0.6 
Solution 
Let the rectangle XYZL ~ the rectangle ABCD 


XY YZ ZL XL 
SO = — = — = — = scale factor 
AB BC CD AD 


XY YZ XY YZ 

© If the scale factor = 1.4 nae 1.4 —=— = 1.4 

& RY =7 cm & YZ = 8.4 cm [Enlargement] 
XY YZ XY YZ 

© If the scale factor = 0.6 Ka a 0.6 A c Em 0.6 

& MY =3 cm & YZ = 4.8 cm [Shrinking] 
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Q1: A polygon has sides 2, 4, 3, 8, and 4. A second similar polygon has perimeter 31.5. What are its sides? 
1.3 cm, 2.7 cm, 2 cm, 5.3 cm, 2.7 cm 
[5] 3.5 cm, 5.5 cm, 4.5 cm, 9.5 cm, 5.5 cm 
4 cm, 5 cm, 4.5 cm, 13 cm, 5 cm 


[>| 3 cm, 6 cm, 4.5 cm, 12 cm, 6 cm 


Q2: If ABCDE ~ PQRST, find the scale factor of ABCDE to PQRST and the perimeter of PORST. 
B 


The scale factor is ; „and the perimeter is 78. 
2 à ^ 
[5] The scale factor is ia’ and the perimeter is 117. 


The scale factor is : and the perimeter is 64. ^ 


M 


The scale factor is —, 
[>] » 


and the perimeter is 60.7. 


The scale factor is ; and the perimeter is 117. 


BG i 
Q3: If BGCD ~ LYNZ, then CD NZ 


[a] Be [5] zv [c] yN [p] Zz 


Q4: A rectangle that is 15 by 10 is similar to a second rectangle with perimeter 40. Find the length and the 
area of the second rectangle. 


length = 15,area = 150 


[5] length = 12,area = 96 


length = 8,area = 96 
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Q5: Given that ABCD ~ ZYXL, find mZXLZ and the length of CD. 


—————— 246.2 
-< Cm 
mzXLZ 105 ,CD-123.1cm D 


L 
c 
F 
mzXLZ = 61°, CD = 123.1 cm 
MAVA =N CDS Sam A - 
I— 75 cm — 


mzXLZ = 109*, CD =7.5cm 


Q6: Which of the following statements correctly defines similarity for polygons? 


Two polygons are said to be similar if their corresponding sides are equal. 


[5] Two polygons are said to be similar if their corresponding angles are complementary and their 


corresponding sides are equal. 
Two polygons are said to be similar if their corresponding sides are congruent. 
[>| Two polygons are said to be similar if their corresponding angles are equal. 


Two polygons are said to be similar if their corresponding angles are congruent and their 


corresponding sides are in proportion. 


Q7: ABCD ~ ZYXL and the perimeter of ABCD = 177 cm. Calculate the scale factor of similarity of 
ZYXL to ABCD and the perimeter of ZYXL. D 


scale factor= : perimeter of ZYXL — 88.5cm 
[5] scale factor = —, perimeter of ZY XL = 708 cm 
scale factor = 5 perimeter of ZYXL = 354 cm 


[>| scale factor = 4 perimeter of ZYXL = 44.25 cm 


scale factor — 2, perimeter of ZY XL — 354 cm 
A 
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Similarity of Polygons 
m Show which of the following pairs of polygons are similar, write the similar polygons 


in order of their corresponding vertices and determine the scale factor of similarity (side 
lengths are estimated in centimetres). 


(a) L : 3 


D A 7 
30 


à D. V A 
ay 2 
B 49 A P 
= D " 
2 Q 
2 v B 
O 18 
F 
2 If polygon ABCD ~ polygon XYZL, complete: 
AB MR 
(A) = (B) AB x ZL= XY x 
© BC+YZ —  . +LX Perimeter of polygon ............. XY 
XL — LX Perimeter of polygon... ~ AB 
(3) Polygon ABCD ~ polygon XYZL, If AB = 32cm, BC = 40 cm, XY = 3m - 1 and 


YZ = 3m + 1, Find the numerical value of m. tt 


(4) The dimensions of a rectangle are 10cm and 6cm. Find the perimeter and the area of 
another rectangle similar to it if: 


(A) Scale factor equals 3. Scale factor equals 0,4 
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Lesson (2) Similarity of Triangles 


+ Classify Cases of similarity of triangles. 
% Identify the properties of the perpendicular drawn from the 
vertex of the right angle to the hypotenuse of the right 


angled triangle. 


First case: 


Two triangles are similar if the measures of the corresponding angles of two 
triangles are equal. $ 

If m (Z A) 2 m (Z X) | 
m (Z B) 2 m (Z Y) 
m (Z E) 2 m (Z Z) 

«~ A ABC ~ AXYZ 


Special cases: 


1) Any two congruent triangles are similar. 

2) Any two isosceles triangles are similar it the measure of one the base angles in 
one of them is equal to the measure of the base angle of other. 

3) Two right angle triangles are similar if one of the acute angles in one is equal 
to the measure of a cote angle of other. 


The Second Case: 


Two triangles are similar if the measure of an angle of a triangle equals the 
measure of an angle of another triangle, and the lengths of the sides enclosing by 
these two angles are proportional. 


Ifm(2 A)=m (2 X) 


AB _ AC 
And — = — 
XY XZ 


^«AABC-^AXYZ 
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The Third Case: 


Two triangles are similar if the corresponding sides of two triangles are 


proportional. 

AB | BC AC 
If OE EF DF 
-^ A ABC ~ A DEF 


Example € 


In the opposite figure: 
AD // CB Prove that: 
(1) A AED ~ A BEC 
(2) AE. EC = DE. EB 


In A AED and A BEC: 
+ AD //CB 
„AE _ ED _ AD 
"BE EC BC 


Solution 
- A AED ~ A BEC — (1) 
— AE. EC2- DE. EB — (2) 


Example @ | 


In the opposite figure: 
ABC is a triangle in which: 


ED // CB, AE = 14 cm, ED = 12 cm, 


BD = 4 cm and BC = 15 cm 


Find the length of each of AC, AD and AB 


In A ABC and A ADE: 
- BC// DE 
_ AB BC AC 


"AD DE AE 
SAC = 17.5 cm 
~5AD=4AD+16 


Solution 


" A ABC ~ A ADE 
_AD+4 15. AC 


“AD 12 14 
. AD-4 145 5 

' AD 12 4 
S AD=16cm 


"= AB = 16 + 4 = 20 cm 


—— 
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Example © 
In the opposite figure: 


BC = 20 cm and CY = 6.4 cm 
In A ABC, draw XY // BC 
If YX = 12 cm, then find the length of AC 


- Solution 
* XY // BC -« AABC- A AXY 
l AB BC AC l AB 20 AY+6.4 
"AX XY AY "ER AY 
Pee a) x5 AY 23 AY 4192 
AY 12 -3 
4&2 AY = 19.2 cm - AY = 9.6 cm "~ AC = 9.6 + 6.4 = 16cm 


Example 9 


In the opposite figure: 

ABC is a triangle in which: 
AC = 6 cm, AD = 4 cm and BD = 5 cm 
(1) Prove that A ACD ~ A ABC 


(2) ACisa tangent to the circumcircle of A BCD 


Solution 
In A ACD and A ABC: 
" Z Ais a common angle 
AC 6 2 AD 4 2 
— =-=- and —=-=- 
AB 9 3 AC 6 3 
AC _ AD 
AB AC 
A ACD ~ A ABC — (1) 


--m(Z ACD) =m (4 ABC) 


-. AC is a tangent to the circumcircle of ABCD — (2) 
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In the opposite figure: 

AB = 6 cm, BC = 12cm, CA = 8 cm 
OC = 3 cm, DB = 4.5 cm, OD = 6 cm. 
Prove that: 

(1) A ABC ~ A DBO. 

(2) A EOC is isosceles. 


In A ABC and A DBO: 


AB BC AC 4 

DB BO DO 3 
- A ABC ~ A DBO 
- m (4 BCA) 2 m (4 BOD) 
w m (4 BOD) = m (4 EOC) 
«m (4 BCA) = m (4 EOC) 
-. A EOC is isosceles 


Solution 


Futures Language Schools 


Mathematical Department 


> (1) 
From similarity 


V.O.A. 


— (2) 
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Corollary 


A DAB ~ A ACB ~ ADCA 
Deduce the Euclid's 
(1) (AB) BD. BC 


(3) (AD? =BD.CD 


"ADAB-AACB 


.DA AB DB 
" AC CB AB 


" A DCA ~ A ACB 


„DC _ CA _ DB 
“AC CB AB 
"ADAB ~ ADCA 
.DA AB DB 


"DC CA DA 


"ADAB- A ACB 


.DA AB DB 
“AC CB AB 


theorem: 
(2) (AC)! = CD 
(4) AD - —z- 


Proof 


. BC 


AB x AC 


(Why?) 


(AB) =BD.CB © 


~ (AC) = DC . CB 


-. (AD) = BD . CD 


_ AB x AC 
—. BC 


«AD 
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Example © 


AH and BC are two intersecting chords at D in a circle, where D is the 
midpoint of BC. Prove that: (BD)? = AD x DH 


Solution 
In A ABC: 
w m (4 B) = 90° 
~ AC = J (AB)? + (BC)? = V402 + 302 = 50 cm 


- BD L AC 
AB x BC 40x30 _ 


- BD = 24 cm 
AC 50 
BH_5 24 
“3 BH = 5 HD cT “each part = — = 3 cm 
^bHeox3s13eom & 56HDe3x3-59o0m 


Example @ 


If AB = 6 cm and BC = 9 cm. in A ABC let point D be the midpoint of AB 
and H € BC such that BH = 2 cm. 


Prove that: (1) A DBH ~ A CBA (2) ADHC is a cyclic quadrilateral 
Solution 
In A DBH and A CBA: 
.BD 3 1 .BH 2 1 
BC 9 3 BA 6 3 
_BD _ BH -—5 | 
Bea - 4 B is common angle 
- A DBH ~ A CBA —> (1) 


- m (Z BDH) = m (7 BCA) 
-- ADHC is a cyclic quadrilateral -— (2) 
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Example © 


A ABC inscribed in circle, BD is a tangent to the circle at B cut AC at D. 


Show that: (1) ADBA ~ A DCB (2) (DB)? = (DA) (DC) 
Solution 
In A DBA and A DCB: 


~ BD is a tangent to the circle at B 


-«m(ZDAB)2m(ZzDBC) (on BC) 
(the measure of the inscribed angle = the measure of the tangency angle) 
"ZDisa common angle 

--m(Z DBA ) 2 m (z DCB) -. A DBA ~ A DCB — (1) 


.DB BA _ DA 3 = 
aa -- (DB) = (DA) (DC) (2) 


In the opposite figure: 


ABCD is a parallelogram. 
Prove that: A CDH ~ A OBC 


Solution 
* ABCD is a parallelogram 
- OA // CD 
" A CDH ~ A OAH — 0 
~ AH // BC 
“< A OBC ~ A OAH >09 
From © & ©: “. A CDH ~ A OBC [Discus another solution? !] 
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PRACTICE 


QI: Given that DE = 74 m, EB = 32m, 


and EA = 48 m, find the length of CA 


Q2: In the given figure, DE and BC are parallel. Use similarity to work out the value of x. 


B 


è 
I 
UU oo 


ad 
Il 


è 
I 
ON 


ad 
II 
Un 


Haco 
e e 
I 


Q3: Given that ^AABC and ADEF are similar, 


find the length DH. D GIN 
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Q4: If /ANABC ~ /A\ADE, evaluate x. 


£— — (x + 17) cm —————41 


B 


-—— 10 cm —-« 


A 
— (2x — 4) cm — 


www.Cryp2Day.com 
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Q7:: Given that ED = 10cm, AE = 8 cm, EC = 20cm, and BD = 15cm, find the length of BC. 
A 


715,234 cm 
[5] 32,19 cm 
39*,23.4 cm 
[p | 39°,15cm 
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Similarity Of Triangles 


"d 


m State which of the following cases, the two triangles are similar. In case of similarity, 


state why they are similar? 
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(3) In the figure opposite: ABC is a right angled triangle, AE L BC A 
First: complete: AABC ~ A ns d: 


Second: If x, y, z, n and n are the lengths of the straight 


segments in centimetres, then complete the following C D B 
X ——— | 
proportions: 
x m x l m x | es 
(a) e (B) — -— $ ages = re 
— x (F) mu X  z xy 


(4) AB and DC are two chords in a circle, AB N DC = (E), where E lies outside the 
circle, AB = 4cm, DC = 7cm and BE = 6cm. prove that AADE ~ ACBE, then find the 
length of CE 


(5) ABC, and DEF are two similar triangles, AX L BC tointersectitat X, DY L EF 
and intersects it at Y. Prove that BX x YF = CX x YE 


(6) In A ABC, AC > AB, M e AC where m(/ ABM) =m (Z7 C). 
Prove that (AB = AM x AC. 


T) ABC is a right angled triangle at A, AD L BC to intersect it at D . if —— = L, 
AD = 6/2 cm. Find the length of BD, AB and AC. 


In the figure opposite: ABC is a right angled triangle at A, A 
AD L BC, DE L AB, DF L AC. Prove that: E 
(A) AADE ~ ACDF 


Area of rectangle AEDF = 4 AE x EB x AF x FC c D B 


First Term metr 
www.Cryp2Day.com pode | Geomet y 
ác Val ojd ly 3o a9o» 


Futures Language Schools 2021-2022 


Mathematical Department 


First Secondary 


(9) In the figure opposite: ABC is an obtuse angled triangle at A, e 
AB — AC. AD L AB and intersects BC at D. 
Prove that: 2(ABY = BE x BC 
cp B 


The two sets A and B represent the side lengths of different triangles in centimetres. In 


front of each triangle from set A Write the triangle similar to it from set B 


Set (A) Set (B) 


Qmtuowus»s» 


D In the figure opposite: A B C is a triangle in which AB = 6cm , 
BC = 9cm and AC = 7,5cm. 


D is a point outside the triangle ABC S 


A? 


where D B = 4cm and DE = 5cm. Prove that: 
(A) A ABC ~ ADBA C Sem B 


BA bisects / DBC 


(2) In the figure opposite , Complete: 


ty 
D2/3 cm € 
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(3) In the figure opposite: AABC ^ AXYZ,, 


X 
E 1s the mid point of BC, M is the mid point of YZ , A 
CD L AB and ZL L XY. prove that: L D 
C 
(A) AAEC ~ AXMZ Z 
M B 
CD AE Y 
ZL XM 
ABC and XYZ are two similar triangles, where, AB > AC, XY > XZ. 
E and L are the mid point of BC and YZ respectively. AF L BC and XM L YZ 
Prove that A AEF ~ ^ XLM 
(15) ABC is a triangle, D € BC where (AD)? = BD x DC , BA x AD = BD x AC. Prove 
that: 
(A) A ABD ~ ACAD (B) AD L BC (€) m(Z BAC) = 90° 
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[Lesson (3) J The Relation Between the Areas of 
Lesson (3) two Similar Polygons 


4- Determine the relation between the perimeters of two 


similar polygons and similarity ratio (scale factor). 


™ Recognize the relation between areas of two similar 


polygons and similarity ratio. 


€ The ratio between the areas of two similar triangles equals the square of the 
ratio between the lengths of any two corresponding sides of the two triangles. 


If A ABC ~ A DEF —9 oe = esr — ey È es 


O The ratio between the areas of two similar polygons equals the square of the 
ratio between the lengths of any two corresponding of the two polygons. 


If P, (ABCDE) ~ P, (XYZLO) ===> 2 I - ey = ES - =i =... 


The ratio between the perimeters of two similar polygons is equal to 


the ratio between any two corresponding sides of the two polygons. 


Example 0 


A ABC ~A DEF & S.A. of (A ABC) = 9 S.A of (DEF) & DE =5 cm. find AB 


Solution 
sh xfi EE JS. A.of (A ABC) _ = 
~ S.A.of(ADEF) \DE 
2 
i - - o = (AB)? = 25 Aes e T3 
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A XYZ in which =~ 
XZ 


_ 9 


7 
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Mathematical Department 


drawn. The tangent at X is drawn to cut YZ at E. prove that: 


Solution 
In A EXY and A EZX: 
* EX is a tangent to the circle at X 
«m(z EYX)2 m (4 EXZ) (on XZ) 


2021-2022 


the circle passing through the vertices of this A is 


A (A XYZ) 32 
A(A XYE) 81 


(the measure of the inscribed angle = the measure of the tangency angle) 


" Z Eis a common angle 
< m (Z EXY ) =m (4 EZX) 


^ A EXY ~ A EZX 
2 


AÇA zu a E 
"AXAEZX) AZX^ NTS 
.A(AXYZ) 81-49 32 
"A(AEZX) 49 49 
 A(A XYZ) 32 
"A(AXYE) 81 


81 
49 


First Term | Geometry 


www.Cryp2Day.com 
ISU 0391 Hy 50 99e 


First Secondary Futures Language Schools A- auum 


Mathematical Department 


Example © 


In the opposite figure: 
AB and CD are two non-interesting 
chords in a circle. 


If AB n CD = {E} and AC =3 BD. 


, area of the quadrilateral ABDC 


tni area of triangle EAC 
Solution 
" ACZ3BD 
. AG 3 
DB 1 


* ABDC is a cyclic quadrilateral 


~ m (4 EAC ) =m (Zz EDB) 
~ m (4 ECA )=m(Z EBD) 
" Z Eis common angle 


-. A EAC ~ A EDB 
A (A EAC) _ e B e _9 


"A(AEDB) DB 1) 1 
 A(quad. ABDC) 9—1 8 

"^ AA(AED) 1 1 
area of the quadrilateral ABDC 8 
7 area of triangle EAC -9 
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Example O 


® The ratio between the lengths of two corresponding sides of two similar 
polygon is 1 : 2 what is the ratio between there areas and what is the ratio 
between their perimeters. 


Solution 
ee) Lı => 1 e. A1 — (2) — 1 hi Pi == la == 1 
L2 2 “À AES 4 Pa 1a 2 


© The ratio between the areas of two similar polygon is 4 : 9 what is the 
ratio between their corresponding sides, what is the ratio between their 
perimeters. 


Solution 
e A1 = 4 é Ly Pu 4 -— 2 i" Pi = Ly = 2 
As 9 "lis 9 3 P3 L 3 


G The ratio between the perimeters of two similar polygons is 3 : 4 if the 
area of first polygon is 45 cm’, Find area of the second polygon. 


Solution 
P13 A. -2 S215 ` P, = 80cm’ 
P2 4 "A2; (4 16 P2 16 * 


© The ratio is between the lengths of two corresponding sides of two similar 
polygons is 2 : 3, if the sum of areas of the two a polygons equals 143 cm’, 
Find the area of each. 


Solution 
la 2 Ay fr od 
‘ia 9 Q6 ca (=) ~ 9 
A; : A> : sum |+ A, = 44 cm? 
4 : 9 ; 13 And 
143 |-A,=99 cm? 
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PRACTICE 


Q1: Given the following figure, 
find the area of a similar polygon 


A'B'C'D' in which A'B' = 6. 


Q2: Given the figure shown, 
determine the area of a 
similar polygon, A'B'C' 
„in which A'B' = 3. 


un 


4A 


ON - Ce 
|---|» (€ 


Uu 
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Q3: Given the graph, determine 
the area of similar polygon 


A'B'C'D' in which B'C' — 6. 


Q4: Rectangle QRST is similar to rectangle JKLM with their sides having a ratio of 8 : 9. If the 
dimensions of each rectangle are doubled, find the ratio of the areas of the larger rectangles. 


gon Aeneae Pupe Lermi | Seas 


ác Vall à59Ve- ly 3o B50 


Maths 


First Secondary Futures Language Schools (At ent 


Q6: Two corresponding sides of two similar polygons have lengths of 54 and 57 centimetres. Given that the 
arca of the smaller polygon is 324 cm?, determine the area of the bigger polygon. 


Q7: ABCD is a square where AB, BC, CD,and DA are divided by the points X, Y, Z „and L, respectively, 
by the ratio of 4 : 1. Find the ratio of the area of XYZL to that of ABCD. 


593 : 489 


aof XYZ 
: If AABC ~ AXYZ and AB = ZXY, find cota 


arca of ABC ` 


Q9: Using the figure below, find the ratio between the area of the parallelogram XYZL and the area of the 
triangle ABC in its simplest form. 
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Q10: Triangle ABC is right angled at A, where AB = 20 and AC = 21.Suppose L, M, and N are similar 
polygons on corresponding sides AB, BC , and AC. If the area of L is 145, what are the arcas of M and N 
to the nearest hundredth? 


arca of M — 159.86,arca of N — 304.86 


[5] area of M = 304.86,area of N = 159.86 


arca of M = 210.25, area of N = 152.25 


[>| area of M = 17.46, area of N = 12.64 
Q10: Rectangle QRST is similar to rectangle JKLM with their sides having a ratio of 5 : 3. If the 
dimensions of each rectangle are tripled, find the ratio of the areas of the larger rectangles. 

:9 


de i 


Q11: Rectangle QRST is similar to rectangle JKLM with their sides having a ratio of 9 : 5.If the 
dimensions of each rectangle are tripled, find the ratio of the areas of the larger rectangles. 


Q12: Rectangle QRST is similar to rectangle JKLM with their sides having a ratio of 4 : 7.If the 
dimensions of each rectangle are doubled, find the ratio of the areas of the larger rectangles. 


[E] 32:49 
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The Relation between the Areas of 
2-3 two Similar Polygons 


D Complete: 


_ area (A XYZ) _ 
(A) If A ABC ~ A XYZ, and AB = 3 XY, then ÆA AA TET ERE 
If A ABC ~ A DEF, area of (^ ABC) = 9 area of (^ DEF) and DE = 4cm, then 
Vl eraa cm 


(2) Study each of the following figures, where K is constant of proportion , then complete: 


A 


% e 
C = B 
AB N CD = 4E) m (/ BAC) = 90°, AD L BC 
area of (A ACE) = 900 cm? area of (A ADC) = 180 cm? then: 
then: area of (A DEB) 2... cm? gui TIA A BCJ cm? 


(3) ABC is a triangle, D € AB where AD =2 BD and Ee AC where DE // BC 
If the area of A ADE = 60cm”, find the area of the trapezium DBCE. 


(4) ABC is a right angled triangle at B. The equilateral triangles ABX, BCY, and ACZ are 
drawn . prove that : area of (AABX) + area of (ABCY) = area of (AACZ). 
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(5) ABC is an inscribed triangle in a circle where Tc t from the point B, a tangent is 
drawn to the circle and intersects AC at E. 
area of (A ABC) _ Li 


prove that: 
area of (/\ ABE) 16 


(6) ABCD is a parallelogram, X € AB , X € AB , where BX -2AB, Y e CB .Y¢ CB , 


area of (ABCD) 1 


where BY = 2 BC. the parallelogram BXZY is drawn, prove that: S ———— == 
area of (XBYZ) 4 


(2 AB Cis aright angled triangle at B, BD L AC and intersects it at D. The squares 
AXYB and BMNC are drawn on AB and. BC respectively outside the triangle ABC: 
(A) Prove that polygon DAXY B = polygon DBMNC 
If AB = 6cm and AC = 10cm, find the ratio between the areas of the two polygons. 


ABCisatriangle, AB, CB and AC are corresponding sides to three similar polygons 
X, Y, Z drawn outside the triangle respectively. If the area of polygon 
X equals 40 cm”, area of polygon Y equals 85 cm? and area of polygon Z equals 125cm?. 


Prove that: the triangle ABC is right angled. 


(9) ABCD is a square, AB ; BC 5 CD and DA are divided in the ratio 1 : 3 by the points X, 
Y, Z and L respectively. 


Prove that: 


Area of the square XYZL 5 
(A) XYZL is a square — 
Area of the square ABCD 8 
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Lesson (4) 


Lesson objectives 


*% Identify the relation between two intersecting chords in a circle. 

+ Classify the relation between two secants to the circle from a 
point outside it. 

*- Solve problems, and life applications using similarity of polygons 


in a circle. 


Well known Problems 


If BAN DC- ( M) If ABN CD={ M} If MC is a tangent 
-~ MA x MB = MC x MD =: MA x MB = MC x MD -. (MC = MA x MB 


Example 6€ 


© Complete: 
(1) EA. EB ene 


Solution: EA x EB = EC x ED 
(2) If: AE = 30 cm, EC = 10 cm. and ED = 12 cm, then EB = ........................... 


Solution: - EA X EB- ECXED  -30x EB=10~x 12 - EB =4cm 
(3) If: EA = 3 cm, EB = 6 cm. and EC = 2 cm, then ED = ........................ 
Solution: «EA X EB- ECXED -3x6z10x ED - ED = 1.8 cm 
(4) If: EA = 2x cm, EB = 3x cm., EC = 3 cm and ED = 8 cm, then x = ................ 
Solution: '- EA X EB = EC X ED 22% X3x=3X8 

s 6x? = 24 sx sd nx =vV4=2 cm 
(5) If: EA = (15 — x) cm, EB = x cm., EC = 9 cm and ED = 4 cm, then x = ........ 
Solution: ~ EA X EB = EC x ED ~ (15—-x)xXxx=9x4 

2 15x — x? = 36 &**-—15x4 36-20 42212 or x=3 
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O Complete: 
(DMA x MB = nnn 


Solution: MA x MB = MC x MD 


(2) MA = 3 cm, AB = x cm, MC = 2 cm and CD = 6.5 cm, then x = ................... 


Solution: - MA x MB = MC x MD 3x (3+x)=2x8.5 
n9 +3x?=18 -43x?29 ^X^ =3 :. x = V3 cm 


(3) MA =x cm, AB = 2x cm, MC = 3 cm and CD = 6 cm, then x = ................ 


Solution: ~ MA x MB = MC x MD axx (x+ 2x)=3x9 
&xx3427 (Bx S27 Aqu =o axsam 


(4) MA =x cm, AB = 5 cm, MC = 3 cm and CD = 9 cm, then x = ................ 


Solution: ' MA X MB = MC x MD sxx (x d5)s3»x 12 
x? + 5x = 36 A4x^4-5x—3620 «x=4cm 

© Complete: 

OD) MAMB ————— ER 


Solution: MA X MB = (MC) 


(2) MC =x cm, MA = 4 cm and AB = 5 cm, then x = 


Solution: - MAX MB = (MC) 24xX9=x° 
«x^ = 36 5 Gp ae 4 OF, ^x-6cm 


(3) MC = 8 cm, MA = x cm and AB = 12 cm, then x = ................. 


Solution: ` MA x MB = (MC xX (x +12) = 8? 
x2 +12x = 64 -x?^--12x —6420 -x-24cm 


First Term | Geometr 
www.Cryp2Day.com | y 
ISU oae c, 50 99e 


First Secondary 


Futures Language Schools 
Mathematical Department 


2021-2022 


Example @ 


In the opposite figure: 


A and B are the points of intersection of 


two circles. A common tangent is drawn 


touching them at X & Y. 


If AB n XY = {C} show that C is mid-point of XY. 


~ CX isa tangent at X 


~ CY isa tangent at Y 
From (1) and (2): 


Solution 
^= (CX)? =CA x CB 
«(CY =CA x CB 
~ (CX). =(CYY 


(1) 
(2) 


ACX =CY 


ABC is a triangle in which AB = 15 cm, AC = 12 cm. D € AB where AD = 
4cm, E € AC where AE = 5cm. 


-- C is mid-point of XY 


Prove that the figure DBCE is a cyclic quadrilateral. 


Solution 

In A ABC and A AED: 
" Z Ais common angle 

aS ee 

AE 5 AD 4 

AB _ AC 

AE AD 
.. A ABC ~ A AED 


- m (Z ABC) =m (Z AED) 
-. DBCE is a cyclic quadrilateral 


(the exterior — the interior opposite) 
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Example 9 


A ABC in which AB = 8 cm, AC = 4 cm, D € AC, D € AC where CD = 12 cm. 


Prove that AB touches the circle which passes through the points B, C, and D 


Solution 
© (AB) 2 8 = 64 


"ACXAD-4x16264 
~ (AB)! = AC x AD 
-- AB touches the circle which passes 


through the points B, C, and D 


Example 89 


A ladder of length 4 meters rests on a horizontal 
rough ground, and with the other end on a 
hemispheric tank, as in the figure opposite, If the 
lower end of the ladder is 2 meters far from the 
base of the tank. 


Find the length of the radius of the sphere's tank. 
Solution 


* (AB = AC x AD 
4 22x AD 


= AD=8m 
£CD=3=2=6m 


-. The length of the radius of the sphere's tank = 3 m 
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PRACTICE 


EA 8 wee ce 
Q1: If EB ^ z EC = 7cm,and ED = 8 cm, find the lengths of EB and EA. 


EB = 7 cm, EA = 8 cm 


[5] EB = 6.12 cm, EA = 9.14 cm 


EB =8cm, EA - 7 cm 


[»] EB =9.14cm, EA = 6.12cm 


Q2: Given that EA = 5.2 cm, EC = 6 cm, EB = 7.5 cm, 
and ED = 6.5 cm, do the points A, B, C, and D lic 


on a circle? 


yes 
[5] no 


Q3: In the following figure, find the value of x. 
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EC 2 12cm,and ED =5cm 


find the lengths of EB and BA. 


EB = 10cm, BA 2 6cm 
EB = 6cm, BA = 10cm 
EB = 24cm, BA = 20cm 


[>| EB = 6cm, BA 2 Acm 


EB=4cm,BA=6cm 


Q5: Given that the points A, B, C, and D 


lie on a circle, find the length of BA. 


iriment 
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Q6: In the figure shown, the circle has a radius of 12 cm, AB = 12cm,and AC = 35 cm. Determine the 
distance from BC to the centre of the circle, M, and the length of AD, rounding your answers to the 
nearest tenth. 


11.5 cm, 20.2 cm 
3.4 cm, 26.6 cm 
19.6 cm, 20.2 cm 
[D ] 3-4cm, 20.5 cm 


Q7: AB and CD are two chords of a circle intersecting at H. Find HD, where AH = 10, HB = 8,and 
CH = 16: 


Q8: Find the valuc of x. 
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A Use the calculator or mental math to find the numerical value of x in each of the 


following figures. ( lengths are measured in centimetres) 
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(2) In which of the following figures, the points A, B, C and D Lie on a circle? Explain 


your answer. (the lengths are measured in centimetres) 


(A) ^ © ^ (c) ^ 


(8) In which of the following figures, AB is a tangent to the circle passing through the 
points B, C and D. 
(A) AW tom 
2 


e» 
D 


(4) Two circles are intersected at A and B. Ce AB and C ¢ AB , From C, The two tangent 
segments CX and CY are drawn to the circle at X and Y respectively. Prove that CX = CY. 
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(5) In the figure opposite: M and N are two tangential circles at E. 


“AC touches the circle M at B, and touches the Z2 D 
circle N at C, "AE intersects the two circles at 

F and D respectively, s "E 

where AF = 4cm, FE = 5cm, ED = 7cm. A 


Prove that B is the midpoint of AC 


(6) In the figure opposite: L € XY where XL = 4cm, 
YL-8cm, Me XZ where XM = 6cm , ZM = 2cm 
Prove that: 

(A) A XLM ~ A XZY 
LYZM is a cyclic quadrilateral. 


(7) ABN Œ = (E,AE- S BE, D E = 2 EC. If B E = 6cm and C E = 5cm. 
prove that the points A, B, C and D lie on one circle. 


AB Cisa triangle. De BC where D B = 5cm and D C = 4cm. If A C = 6cm. Prove that: 
(A) AC is a tangent segment to the circle passing through the points A, B and D. 
^ ACD ~ ABCA 
Area of (^ ABD): area of (A ABC)- 5:9 
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(9) Two concentric circles at M, their radii are 12cm, 7cm, AD is a chord in the larger 


circle to intersect the smaller circle at B and C respectively. Prove that AB x BD = 95 


ABCD is a rectangle in which A B = 6cm and B C = 8cm. BE L AC and intersects 
AC at E and AD at F. 
(A) Prove that (AB)? = AF x AD. 


Find the length of AF . 
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Lesson (1) Parallel lines and proportional parts 


+ Classify Properties of the straight line which is parallel to any 


side of a triangle. 
*- Use proportion in calculation of lengths and in prove relations 
to line segments resulting from the transversals of parallel lines. 
+ Modeling and solving life problems including parallel lines and 


their transversals 


If a straight Line is drawn parallel to one side of a triangle cutting the other two 
sides, then it divides them into four segments of proportional lengths. 


If ABC is triangle and DE//BC 
. AD AE AD AE AB AC 


' DB EC AB — AC BD CE 


Example € 


In opposite figure: 

ABC is a triangle, DE // BC 
, AD = 2.4 cm, DB = 3.6 cm 
and EC = 4.8 cm. 

Find: the length of AE 


Solution 
In A ABC: 
+ DE // BC Qu RE 
DB EC 
22-5 a AE ==" = 3.2 cm 
36 48 36 
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In opposite figure: 

ABC is a triangle, where AE = 3 cm, 
EC = 4.5 cm, AD = 2 cm and DB = 3 cm 
Prove that: DE // BC 


Solution 
In A ABC: 
AD 2 AE 3 2 
"DB 3 EC 45 3 
p a -. DE // BC 
DB EC 


In opposite figure: 

ABC is a triangle in which 

FD // BC and ED // BF, AE = 3 cm, 
AD = 4 cm and DB = 2 cm 

Find the length of: EF and FC 


Solution 
— tne: AD AE 
- ED // BF A EE 
ag ee EPen 
2 EF 
— AD AF 
- FD // BC en ae 
ad mis & yo: 2.25 cm 
2 FC 4 
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Example O 


ABCD is a quadrilateral, Y € BD , YX is drawn parallel to DA to intersect 
AB at X & YZ is drawn parallel to DC to intersect BC at Z. 


Show that: XZ // AC 


Solution 

In A ABD: 

Sp BX BY 
“YX // DA e ^ ® 
In A BCD: 

ae BZ BY 
2 YZ // DC i aa © 
From © & ©: 
o ue ~ XZ // AC 

XA ZC 


ABCD is a trapezium in which AD // BC and AC Nn BD = (M] 
If AM = 2.5 cm, BD = = cm , MC =3 cm and AD =4.5 cm, 
Then find the length of: MD , MB and BC 


Solution 
ee ee, MD AM 
* AD // BC ic mra 

39 c 

mom »MD=2——=+2¢ 
22 5 5.5 3 
3 
BM =—-—=4cm 
In A ADM & A CBM: 
* AD // BC - A ADM ~ A CBM 
AD DM AM às 25 
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PRACTICE (1) 


Q1: In the figure, segments XY and BC are parallel. 
If AX = 18, XB = 24,and AY = 27, what is the 
length of YC? 


LAB AD 38 
Q2: Determine pp: DB^z 


Q3: In the figure, DX and EY are parallel to AC 


A AD 
and AB respectively. If BC = 12cm, DB 2,and 


EC = SAE , determine the length of XY. 
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Q4: Find the length of CB. 


Q5: If BX = 22cm, AY = 30 cm, and 


AX+AY _ 10 


IAS zp find the length of CY. 


Q6: If the perimeter of /AABC = 9.7 cm, 
E is the midpoint of AC, and DE//BC, 


find the length of DE. 
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Q7: Given that Z is the midpoint of DC, 
the perimeter of AADC is 33 cm, 
AD =7cm,and ZC = 5cm, 


find the length of AY. 


o» WIR. a AB 29 
Q8: Determine EA ,if DBD: 


DE 
(8) 
fe] = 
E 
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Q9: In the figure, AD = 10, AE = 5, BD = Ax + 2,and EC = x + 3. What are the lengths of AB and EC? 


AB =6,EC =9 


[5] AB =16,EC —4 


AB = 20, EC = 10 


[>| AB =10,EC =5 


AB = 20,EC=5 


A 
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Talis Theorem 


If two transversals cuts several parallel Lines, so the lengths of the corresponding 


segments on the two transversals are proportional. 


If Li // L // L5 // L4 


And Mi, M, are two transversals 


_ AB. BC CD 
' XY YZ ZH 


OR 


Example 6€ 


In the opposite figure: 


« AX // BY // CZ 
OX _ OA 

YZ BC 

t 

Yz 5 
Yz-$X*5-75cm 


SRY 215 =/5275 cm 


2007 BY CZ 
.0A OX 
UAB XY 
"L E. 
"AB 7.5 

4 x 7.5 


—^AB2———-—5cm 
6 


AX // BY // CZ, OX = 6 cm, OA = 4 cm 
, BC = 5 cm and XZ = 15 cm 
Find the length of YZ , AB 
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Example @ 


In the opposite figure: 
ED // BC, AC // BD 
Prove that: (OB)! = OA. OE 


In A ABC: 
* ED // BC 
- AC // BD 


From © & ©: 
.OB OA 


"OE OB 


Solution AN 


«(OB =OA .OE 


Example © 


ABC is a triangle, D & H € AB Let DX and HY be drawn parallel to BC and 
intersect AC at X & Y respectively. If AD = : BH, DH = 3AD & AC = 24cm, 
then find the length of each of: AX , XY and YC 


In A ABC: 
« DX // HY // BC 


_AD AX E 
"AB AC 6 


24 x 1 


^& AX =4cm 


AD AX 


DH XY 


5 e 79 = 19 oni 


^ YC =24-(12+4)=8cm 


Solution 


24 
4 
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PRACTICE (2) 


Q1: Using the information in the figure, 


determine the length of EF. 


Q2: Given that AC = 7.5 cm, BD = 14 cm, FY = 25.2cm,and FK = 42 cm, determine the lengths of CX 
and DF. 


67.2 cm, 22.5 cm 
[»] 37.5 cm, 42 cm 
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iriment 


Q3: Find the lengths of EC and DB. 


EC = 21cm, DB = 16cm 


B EC = 28cm, DB = 21 cm 


EC = 14cm, DB = 24cm 


[>| EC = 16cm, DB = 24cm 


th 
8cm 12cm 


Q4: In the given figure, find the values of x and y. 


x-3,y-6 
[5] x —6,y — 3.6 
x=12,y=18 
[>| x=6,y=9 
x=2,y=9 
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3-1 


m In the figure opposite: ED // BC. Complete: A 
(A) i 5 ABO CE 
ree DB ^ =z then: BD ^—— and gg - —— 
(B) if SE AE A eno e = mi AES i S 
AQ C EA 7 2 ABC 
C B 


(2) In the figure opposite: DE // BC . Determine the correct statements in each of the 


following: 
AB AE AD BD A 
DE = Ec E EC 
AB AC AB. AC 
BD AE BD CE E D 
AC _ AB CE _ AC 
AD AE BD ~ AB C B 


(8) In each of the following figures: DE // BC. Find the numerical value of x (length in centimetres). 


p 


5 E4A 
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(4) In the figure opposite: AB // DE and AE N BD = (C) 
AC = 6cm, BC = 4cm and CD = 3cm. 
Find the length AE 


(5) XY ON ZL = {M}, where Xz // LY .IfXM= 9cm, Y M = 15cm and ZL = 36 cm, 
find the length of ZM . 
(6) For each of the following, use the figure opposite and the given data to find the value of x 


(A)AD=4 , BD=8 , CE =6 and AE- x. A 
(B)AE=x ,EC-5 , AD-x-2 and AD=3. 


(C)AB-21, BF=8 , FC =6 and AD=x. E D 
(D AD=x , BF=x+5 and 2DB -3FC- 12. 
T) In each of the following figures, Is XY // BC? C F B 
(A) p ON 
X 


C^pounvY  i8cm A 
c Jom Y 186m ^ 


XYZ is a triangle in which XY- 14cm, XZ = 21cm and Le XY where XL = 5,6cm and 
Me XZ where XM = 8 4cm. Prove that LM // YZ 


(9) In the triangle ABC, D € AB ,Ee, AC and 5AE = 4 EC. 
If AD = 10 cm and DB = 8cm. Is DE // BC ? Explain your answer. 
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ABCD is a cyclic quadrilateral, its diagonals are intersected at E. If AE = 6cm, BE = 
13cm, EF = 10cm and ED = 7.8 cm. prove that ABCD is a trapezium. 


(11) Prove that the line segment drawn between two mid points of two sides in a triangle is 


parallel to the third side and its length is equal to a half of this side. 


(2) ABC is a triangle, D € AB where 3 AD - 2 DB and E € AC where 5 CE-3A C and 
"AX is drawn to intersect BC at X. If AF = 8cm and AX = 20cm where F € AX . Prove 


that the points D, F and E are collinear. 


: 3 — BD — AE —_—. 
43) ABC is a triangle, D € BC , where — = J and E € AD ,where — = 2. AE is drawn 


DC 4 AD 7 
to intersect AB at X, DY // CX and intersects AB at Y. Prove that AX = BY. 


ABCD is a rectangle, its diagonals are intersected at M. E is the mid point of AM, F is 
the midpoint of MC. DE is drawn to intersect AB at X and DF is drawn to intersect 


BC at Y. Prove that: XY // AC. 


(15) Write what each of the following ratios equals using the figure opposite: M 
AB DE AC oem 
(A) HE ree BC EF 
MA MD AC _ = 
AB ams AB DE 
©) MB. — MC _ MF 
AB DE rr m 
BC EF DF AC 
G) — = — H) — = — 
MEC ECL 


In each of the following figures, calculate the numerical values of x and y (lengths are 


measured in centimetres) 


wW N 


8 
15 
y 
10 12 
3 xi? © yeu EU 
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D In the figure opposite: 
AB N CD = {M},E € MB, 


Find: 
(A) The length of MF. 
The length of AM. 


(a) 


prove that: 
(A) EY - LAB. 


F e MD and AC // FE // DB. 
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AB N CD ={E},xe AB,ye CD and XY // BD // AC 
Prove that: AX x ED = CY x EB. 


In each of the following figures, calculate the numerical values of x and y: 


ABCD is a quadrilateral in which AB // CD , its diagonals intersect at M and E is the 
mid point of BC . EF // BA and intersects BD at X, AC at Y and AD at F. 


AY BX 
O Minn 
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Lesson (2) Angle Bisectors & proportional parts 


3-- Classify Properties of bisectors of angles of triangles. 


+ Use proportion to calculate the lengths of line segments 
resulting from bisecting an angle in a triangle. 


+ Modeling and solving life problems including bisectors of 


angles of triangle. 


The bisector of the Interior or (exterior) angle of a triangle at any vertex divided 
the opposite side of the triangle internally or (externally) into two parts the ratio 


between their lengths is equal to the ratio between the lengths of other two sides. 


Given: AD bisects Z BAC 
Construction: Draw CO // DA 


AB BD 
R.T.P.: meee ener AG CD 
Proof: -: CO// DA 
-«mí(z2)2m(z 4) (Alternative angle) 
&m(z l)=m(z 3) (Corresponding angle) 
~m(z l)=m(z 2) (Given) 
-m(z3)=m(z 4) 
-- AO = AC - CO // DA 
,AB _ BD _AB _ BD 
"AO CD "AO CD 
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Remarks: 


© Converse Of Theorem: 


AB _ BD 


I: —= — 
AC CD 


-. AD bisects Z BAC 


O The bisector interior and exterior: 
© The interior bisector L The exterior bisector 


ie. - AD L AE 


EB _ BD 
EC CD 
2 BD l 
AD bisects Z BAC E e cn — (i) 
-— BE " 
** AE bisects exterior Z BAC 4 c CE — (ii) 
: T . EB _ BD 
From (i) & (ii): ^ tC © 
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Example 0 


In the opposite figure: 

AD bisects 2 BAC and 

AE bisects exterior 2 BAC 

AB = 5 cm, AC = 3 cm, BD = 4 cm 


Find the length of ED 
Solution 
- AD bisects Z BAC 
„AB _ BD " 2 o. 
"AC CD "U3- AD 
Rp cy 
AE bisects exterior Z BAC 
_ AB _ BE .3 BE 
AC SCE Ud dB 
5 — CE+BC 
s QE 
"BCz24-424-264cm 2 ki 
3 CE 
«5 CE 23 (CE + 6.4) 
= 5CE=3CE+19.2 &2CE = 192 
CE =—*=9.6 em 


2 
AEDZ29.6-24-212cm 


Well-known problem: 


If AD bisects Z A in A ABC internally and intersects BC at D 


then: AD = VAB x AC — BD x DC 
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Example @ 


ABC is a triangle in which AB = 27 cm, AC = 15 cm. AD bisects 2 A and 
intersects BC at D. If BD = 18 cm & CD = 10. Calculate the length of AD. 


Solution 
- AD bisects Z A 
ʻ. AD=¥VAB x AC — BD x DC 


= AD=v27 x 15 — 18 x 10 
* AD = 15 cm 


LMN is a triangle, k is mid-point of MN , MX bisects 2 LMN & cuts LK at X. 
Draw XY // MN cuts LN at Y. If Lk = LM prove that KY bisect 2 LKN 


Solution 
In A LMK: 
- MX bisects ZZ LMN 
dol a. M D 
MK KX 
In A LMN: 
- XY // MN 
LX LY Q 
XK YN 
ML LY 
From © & ©: ipe 
: MK = KN & "LK-LM 
Ee d «MX bisects Z LMN 
KN YN 
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Example O 


AD is a median of A ABC, Z ADB is bisected by a bisector meets AB at X 
and XY // BC meets AC at Y. Prove that DY bisects 2 ADC. 


Solution 
In A ABD: 
-: DX bisects Z ADB a e 
DB BX 
In A ABC: 
— eee AX AY 
- XY // BC ae eg 
DA AY 
From © & ©: an ue 
-* AD is a median of A ABC - BD = CD 
DA AY —— 
io er ^. DY bisects Z ADC 


Example 89 


ABCD is a quadrilateral AB = 6 cm, BC = 9 cm, CD = 6 cm, DA = 4 cm, AE 
bisect Z A to cut BD at E. 
(i) Find the ratio BE : ED 


(ii) Show that CE bisect 2 BCD 


Solution 
In A ABD: 
- AE bisects Z BAD > AB ob 
AD DE 

.BE 6 3 

DE 4 2 
^BE:EDz3:2 (i) 
In A BCD: 
a ee _ CB _ BE 
"€D 6 2 "CD DE 
^. CE bisects Z BCD (ii) 
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PRACTICE 


Q1: In the given figure, AB = 35, AC = 30, 


and CD = 12.If BD=x+10 


, what is the value of x? 


Q2: In the figure, AD bisects ZBAC, BD = 8, DC = 11 
.,and the perimeter of /\ABC is 57. Determine the 
lengths of AB and AC. 


AB-32 AC = 16 


[5] AB-19 AC = 20 


AB = 16, AC = 19 


[>| AB = 16, AC = 22 


Q3: Given that angle A is bisected by DA, 
AB = 38, AC = 18, and BC = 28. 


Determine the lengths DB and DC. 


D 


[A] DB =14,DC =14 DB=19,DC =9 


[5] DB=9,DC =19 [D] DB - 12, DC = 16 
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Q4: If AB = 30cm, BC = 40cm,and AC = 45cm 


, find the ratio between the areas of the 


Z\AED andthe /AAEC. 


[A] 4:5 
[| 8:9 
[c] 8:15 
[n] 3:4 


Q5: Find the lengths of AC and AD in the figure. 


AC = 55cm, AD = 50cm 


[5] AC = 55cm, AD = 58cm 


AC = 50cm, AD = 40cm 


[> | AC = 58cm, AD = 55cm 


Q6: : Given that ABC is a triangle in which AC = 10 cm, find the value of each of x and y. 


[a] x 2 66, y 2 12 2 
[5] x= V66,y =8 


x 212, y = V66 
[n] x28,» = V66 


(y - 4) cm 
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— FRA (D) ABxCD =... C D B 


(3) ABC is a triangle. its perimeter is 27cm. BD bisects // B and intersects AC at D. 


If AD = 4cm and CD = 5cm, find the length of AB ; BC and AD 


(A) 3 A 
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(5) ABC is a triangle in which AB = 8cm, AC = 4cm and BC = 6cm and AD bisects 7 A 
and intersects BC at D and AE bisects the exterior angle at A and intersects BC at E. 
Find the length of DE, AD and AE. 


(6) In each of the following figures, prove that XY // BC 


D oe, l 
ae sÅ. 


(à) 4 (B) : 


A 
In the figure opposite: ED // XY // BC and 
AD x BX = AC x EX. D E 
Prove that AY bisects // CAD. > X 
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(9) ABC is a triangle, D € BC ,D¢ BC where CD = AB. CE // DA and intersects AB at 
E. EF // BC and intersects AC at F. Prove that BF bisects Z ABC. 


In the figure opposite: ABC is a triangle in which AB = 6cm, AC = 9cm and 


B C = 10cm. D € BC where BD = 4cm . m A 

BE L AD and intersects AD and AB at E and F respectively. oS o 
(A) Prove that AD bisects / A. "E % 
Find area of (A ABP) : area of (A CBF) ee haan B 
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Applications of Proportionality in the 
Lesson (3) Circle 
[n] 153574 
D YT 
" F 


% Find the power of a point w.r.to the circle. 
*- Determine the position of a point w.r. to the circle. 


+ Find the measures of the resulting angles from the intersection 
of chords and tangents in the circle. 


ise 


First: Power of a point with respect to a circle 


Power of the point A w.r. to the circle M whose radius r is the real number Py(A) 


where: Py(A) = (AM) — r 


Important Notes: 
€ You can expect the position of point A w.r. to the circle M 
If: P4 (A) > 0 then A lies outside the circle. 

P (A) = 0 then A lies on the circle. " 

Py (A) < 0 then A lies inside the circle. 


O If the point A lies outside the circle M 
then : Py (A) = (AM) - r 

= (AM — r) (AM +r) 

- AB x AC - (AD)? 
-. Length of the tangent drawn from A to circle M = Pu (A). 


O If the point A lies inside the circle M 
then: Py (A) = (AM) - r 

= (AM — r) (AM +r) 

= — (r — AM) (AM + r) 

= — AB x AC 
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Example 6€ 


Determine the position of each of the following points A, B and C w.r. to the 
circle M in which its radius equals 5cm, if: 


Py (A) = 11, Py (B) = 0, Py (C) = —16, then calculate the distance between each 
point to the center of the circle. 


Solution 
P(A) 21150 .'. A lies outside the circle 
"P,CA) Z(AMy-r ^. 11 = (AMy. - 25 .'. AM = 6cm 
"P (B) =0 .'. B lies on the circle .. BM = 5em 
uw PI )z-I6 .'. C lies inside the circle 
VPLU)-QMY-r ^. -16 = (CM)? - 25 ^. CM = 3cm 


Example @ 


The radius of circle M equals 31cm. The point A lies at 23cm distance from its 
radius center. Draw the chord BC where A € BC , AB = 3 AC. Calculate: 


(A) Length of the chord BC and the center of the circle. 
(B) The distance between the chord BC 


Solution 
In the circle M: 
A *;r-3lcm, AM = 23cm, A € BC .'. A lies inside the circle, then 
PBU(A)-(AMY- f? =-ABxAC B 


Q3y-(1Y-2-3ACxAC —..AC- I2em Puy, 
C 


.'. Length of the chord BC = 4 A C = 4x 12 = 48cm 
‘B | let the distance between the chord and the centre of the circle be MD where MD L BC 


'' MD L BC .'. D is midpoint of BC , then BD - 24cm 
.. (MD) = (31y - Q4y = 385 ^. MD = 4385 ~ 19.6cm 
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PRACTICE (1) 


Q1: A point is at a distance 40 from the centre of a circle. If its power with respect to the circle is 81, what is 
the radius of the circle, rounded to the nearest integer? 


Q2: A circle with centre M and a mark A satisfy MA = 28 cm and Py(A) = 4. Using z = = find the area 


and the circumference of the circle to the nearest integer. 
Area = 88 cm?, circumference = 176 cm 

[5] Area = 2451 cm? , circumference = 176 cm 

Area = 2451 cm? , circumference = 88 cm 


[>| Area = 4903 cm? , circumference = 88 cm 


Q3: A circle has center M and radius r = 21. Find the power of the point A with respect to the circle given 
that AM = 25. 


Q4: A circle with centre N has a diameter equal to 38 cm. A point B satisfies NB = 7 cm. Find the power 
of B with respect to the circle, giving your answer to the nearest integer. 


—1395 
[5] -312 

1395 

[n] 312 


Q5: A circle with centre M has a radius of 8 cm. The power of a mark A with respect to the circle is 36. 
Decide whether A is outside, inside, or on the circle and then find the distance between A and M. 


On the circle, 28 cm [5] Inside the circle, 44 cm Outside the circle, 10 cm 
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Second: secant, t ent, and measures of 
m (4 BEC) => [ m (BC) + m (AD) ] m (2 A) => [m (CE) — m (BD)] 


In each of the following figures: Find the value of the symbol: 


"x = (110° + 60°) 180 — y = =(150° + 70°) |: z = 2 x 120° — 165° 


TE ^ y = 180° — 110°=70° |^z — 75° 
D C - A 
E r pr F - 
= AD ND a 
45* ] S 567 ps : \ 
AN 7B - C B A D E € 
vx ==(115° — 45°) yy =2x 47° + 56° z= 165° — 2 x 50° 
2 
Ay m 35° y= 150° n z = 65° 
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QI: Find the value of z. 


Q3: Determine m CB. 
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Q4: In the given figure, find m AC + m BD. 


Q5: Find the value of x. 


Q6: Given that mzA = 31°,find x. 


Q7: Find x. 
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m Determine the position of each of the following points with respect to the circle M, of 


radius length 10cm, then calculate the distance between each point from the centre of 
the circle. 


(A)P (A) 2 - 36 P, (B) = 96 P (C) = zero 


(2) Find the power of the given point with respect to the circle M which its radius length is r: 
(A) The point A where AM = 12cm and r = 9cm 
The point B where BM- 8 cm and r = 15 cm 


Thepomt Cwhere CM=7emand a QE ee 
(D) The point D where DM= 417 cm and r = 4 cm 


(3) If the distance between a point and the centre of a circle equals 25cm and the power of 


this point with respect to the circle equals 400. Find the radius length of this circle. 


(4) The radius length of circle M equals 20cm, A is a point distant 16cm from the centre of 


the circle, the chord BC is drawn where A € BC and A B =2 A C. Calculate the length 
of the chord BC . 
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(5) In the figure opposite: the two circles M and N are intersected at A and B 


where AB CD N EF = {X},XD=2D C , EF = 10cm and x 

P (X) = 144. = LN 

(a) Prove that AB isa principle axis to the two circles M and N. ta * 

Find the length of XC and XF E (| \ C 
A 


(c) Prove that CDFE is a cyclic quadrilateral. 


(A) D 100 D A (G) D 


T) In the figure opposite: m(// B A C) = 33°, m( B D C) = 70° 100° 


Fo Sa -— - Y 
m( AB) = 94? , X( CY ) = 100? Find the measure of each of: E E. e 
AX AD B 
(C) / BEC raa 
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Unit Test 


(4) complete each of the following: 
(A) The bisectors interior and the exterior of an angle of a triangle are „o 
The biséctors of the angles of a triangle intersect at „niio 
If a line is drawn parallel to one side of a triangle and intersects the other two sides, 


— Ó the base of the triangle. 
(E) If the power of a point A with respect to the circle M 1s a negative quantity, then A 


lies lű n 


(A) xe \9x +2 


(3) M and N are two intersecting circles at A and B. 
E 


ED is a common tangent to the two circles M and N at D 


C 
AL 


. — — 
and E respectively. BA N DE —- (C) 
(A) Provethat BC isa principle axis of the two circles. 


If A B = 9cm and P(C) = 36, Find the length of ‘CA and CD 
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Lesson (1) Directed Angle 


% Identify Concept of directed angle. 
3- Identify Standard position of directed angle. 


First Secondary —— Á—— Á | 2021-2022 


*- Identify Positive and negative measure of the directed angle. 
*- Express Position of the directed angle in the coordinates 
plane. 


The measure of the directed angle AOB # 
the measure of the directed angle BOA. 


Positive and negative measures of the directed angle 


© The measure of the directed angle is positive if the direction of the arrow from 
the initial side to the terminal side is anticlockwise rotation. 


O The measure of the directed angle is negative if the direction of the arrows is a 
clockwise rotation. 


6 Each directed angle in its standard position has two measures. One of them is 
positive, the other one is negative, the sum of their absolute values = 360? 


O If x? is the positive measure, then its negative measure = x? — 360? 


© If (—x?) is the positive measure, then its negative measure = 360? — x°. 


OCS gir) Mri If 0° is the measure of the directed angle in its 
standard position, then the co-terminal angles can be fined by: 


0? — 0? tn x 360? 
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Example € 


Determine the quadrant in which each of the following angles lies: 
© 295° e 270° 


@ 48° 


@ 48° 

o 217° 
e 135° 
@ 295° 
e 270° 


@ 217° © 135° 


Solution 


lies in 1° quadrant 
lies in 3° quadrant 
lies in 2" quadrant 
lies in 4" quadrant 


lies in y-axis 
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Example @ 


Determine the negative measure of the angles whose measures as follows: 


@ 32° 


@ 32° 
@ 270° 
© 56° 
@ 210° 


e 315° 


e 270° e 56° 


© 210° e 315° 


Solution 


The negative measure = 32° — 360° = — 328° [32° = — 328°] 


The negative measure = 270° — 360° = — 90° [270° = — 90°] 


The negative measure = 56° — 360° = — 304° [56° = — 304°] 


The negative measure = 210° — 360° =- 150° [210° = — 150°] 


The negative measure = 315° — 360° = — 45° [315° = — 45°] 
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Determine the positive measure of each of the following angles: 

0 -46° e -246° © -186° © -300° © -97° 
Solution 

€ -46° The positive measure = —46° + 360° = 314° [-46° = 314°] 

O -246° The positive measure = —246° + 360° = 114° [-246? = 114°] 

© -186° The positive measure = —186° + 360° = 174° [-186° = 174°] 

© -300° The positive measure = —300° + 360° = 60° [-300? = 60°] 

© -97° The positive measure = —97° + 360° = 263° [-97? = 263°] 


Determine the quadrant in which each of the following angles lies: 


@ 530° @ 1652? © — 740° 
Solution 

@ 530° - 530° equivalent to 170° 

~ 170? lies in 2" quadrant ~ 530° lies in 2" quadrant 

@ 1652? w 1652? equivalent to 212? 

-: 212° lies in 3'* quadrant -. 1652? lies in 3' quadrant 

© — 740° * — 740° equivalent to 340° 

-: 340° lies in 4" quadrant ^ — 740° lies in 4" quadrant 
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PRACTICE 


QI: Find the first negative angle which is coterminal with 190°. 


Q2: Find an angle with a positive measure and an angle with a negative measure that are coterminal with 


an angle of 332°. 


512°, —28° 
[5 ] 602°, -28° 
28° 332° 
[p | 692°, 28 
28°, —692* 


Q3: Find one angle with positive measure and one angle with negative measure which are coterminal to an 


angle with measure = . iven that: zz -1809 


Rr 4m 


Q4: Given the angle ils , find the principal angle. [Given that: zz -1809 


3 
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Q5: Given the angle EL. , find the principal angle. iven that: 7 =180° 


Q6: Find the smallest positive equivalent of 788°. 


Q7: Find the positive valuc of an angle coterminal with 25°. 


Q8: Find one angle with positive measure and one angle with negative measure which are coterminal to an 


: 3x 
angle with measure iue iven that: zz =180° 
7m n 


Q9: Find the measure of Z9. 
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lathe mca 


Q10: In which quadrant does the angle —242° lie? 


third quadrant 


[5] fourth quadrant 


first quadrant 


[n] second quadrant 


Q11: Which of the following angles is not equivalent to an angle measuring 25° in standard position? 


—695* 


Q12: Find a positive and a negative coterminal angle for 340°. 


10* and —690* 
[5] 690° and 10° 
20° and —700° 
[p ] 700° and —20° 
700° and —700° 
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4-1 


D Complete: 
(a) A directed angle is in the standard position if „i 


It is said that the directed angles in the standard position are equivalent 1f |... 
A directed angle is positive , if the rotation of the angle _.... and is negative, 
if the rotation of the angle 


(D) If the terminal side of the directed angle lies on one of the coordinate axes, then it is 


called 
(E) If (9) is the measure of a directed angle in the standard position and n € Z , then 
(0 +n x 360°) is called 0... angles. 


(F) The smallest positive measure of the angle whose measure 530° is 


(G) The angle whose measure 930° lies in the nn quadrant. 


(H) The smallest positive measure of the angle whose measure —690° is 


(3) Find the measure of the directed angle O in each of the following figures: 


D © ($3 .9 6 


(E 
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(4) Determine the quadrant in which each of the following angles lies on: 
(A) 24° 215° - 40° (D) -220° (E) 640° 


(5) Show by drawing each of the following angles in the standard position: 


(A) 32° 140° -ar (D) -110* (E) -315° 


(6) Determine a negative measure for each of the following angles: 


(A) 83° 136° 90° 


(7) Determine the smallest positive measure of each of the following angles: 


(A) -183° 217° sis (D) -570° 


In the figure opposite: which of the directed 
angles in the following ordered pairs is in the 


standard position? why? 


(accoa. op) (B)(oG,' oc) 
(c)(aB, AC) (D)(OE, OD) 


(E)(op,0G) EŒ) R, 0G) 
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Lesson (2) 


+ Identify Concept of radian measure of an angle. 
+ Classify Relation between radian and degree measure. 
+ Find the length of an arc in a circle. 


If 0** is the radian measure of the 
central angle in a circle of radian 
r subtends an arc of length /, then 
length of the arc equals the product of 
the radian measure of the central angle 
and the radius of its circle: 


Systems for measuring 


First: Degree measure system : ; " 
1260 ,1 =60 
Second: Radian measure system 


The radian measure of a central angle in a circle 


_ The length of the arc subtended by the angle 
The radius length of this circle 


Important Rules 


rad |. L — Qrad = 
00 ae @L=0 Xr Sn aa 
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Relation between the degree measure and the radian 


e grad T 


eg ————» 1802 


Important Rules 


0° = grad Ə grad = go < T 
180? TU 180? 


180° 
e 6° = grad x — 


Example 0 


Find the degree measure (in degree, minute and second) of each of the 
following angles whose radian measures is 2. 27!?4 
Solution 


2.27'?d = 2, 27'?d x 180? + m = 130.06? = 130° 3’ 41" 


Find the degree measure and radian measure of the central angle that subtends 
an arc of length L in a circle of radius length r if L = 12 cm., r = 10 cm. 
Solution 


= — = 1.274 


t 12 
L=12cm.,r=10cm. grad — _ 
r 10 


0° = 1.2784 x 180° — m = 68.75? = 68? 45' 18" 


Example © 


Find the radius length of the circle if the measure of the central angle drawn 
in it is 0 and the length of subtends arc (L) if:0 = 0.767'?4 ,L = 38.35 cm. 
Solution 


t 38.35 


0— 0.767'*4 |, = 38.35 cm. r=— = —___ 
grad 0. 767"rad 


= 50 cm 
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Example © 


Find the length of the arc in a circle with radius length r to nearest one 
decimal digit of cm. if it is opposite to a central angle with measure 6 if: 
r= 20 0m, 8.22 43109 

Solution 


r = 20 cm.,0 = 2.4374 £=04 x r = 2.4374 x 20 = 48.6 cm 


Geometry: the radius length of a circle equals 4 cm. The inscribed angle “ A B C of 


* * * LI qu 
measure 30* 1s drawn in it. Find the length of the smaller arc AC 


Solution 
- 0? = 60? 
[measure of the central angle = 2 measure of the inscribed angle] 
orad = 60° x + 180^ - -m r= ou = lom 


3 


* Circumference of the circle = 2 m7 r=2 xm X M — 24 cm 


Geometry: In the figure opposite: if the area of the right angled S 
triangle M A B at M equals 32 cm” , then find the perimeter of 
the coloured figure to the nearest hundredth. -nonn 
B A 
Solution 
- Area of A MAB = 32 > Base x height = 32 
~ AM x BM = 64 1? = 64 ^r-8cm 
ord = 90° x + 180^ 27m ~ (AB) = 04 x r =" x 8 = 4T cm 


-. Perimeter of shaded part = 8 + 8 + 470 = 28.57 cm 
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PRACTICE (1) 


Q1: Convert = to degrees. 


Q2: Convert 0.5 rad to degrees giving the answer to the nearest second. 


90° 
0*9'33'' 
0°31” 
28°38'52"’ 


571745" 


Q3: Convert —3.3 rad to degrees giving the answer to the nearest second. 


126° 


170^55'26'' 


35975633" 
D | 358*56'58"' 
341°50'52” 


Q4: A gymnast circles a pommel horse by an angle of 50°. Find the angle in radians giving the answer to 
one decimal place. 


Q5: Find the values of two angles in degrees given their sum is 74° and their difference is € Give the 


answer to the nearest degree. 


52°, 22° 
[5] 62°, 22° 
62°, 12° 
[>| 62°, 32° 
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Q6: Find the values of two angles in radians given their sum is 74° and their difference is T Give the 


answer to two decimal places. 


0.3 rad, 1.17 rad 


[5] 0.47 rad, 0.99 rad 


0.3 rad, 0.99 rad 
0.47 rad, 1.17 rad 


Q7: Convert 142*46'48'' to radians giving the answer to three decimal places. 


Q8: The shadow of a sundial changes at a rate of 15° every hour. Find the angle of the shadow’s position 
5 hours after sunrise giving the answer in radians to three decimal places. 


Q9: Convert 360° to radians giving the answer in terms of zr. 


360 
m 


: What is the equivalent measure of 360° in radians? 
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Q1: Find the length of the blue arc given the radius of the circle is 8 cm. 


Give the answer to one decimal place. 


(i 


2 : : aM 
Q2: An arc has a measure of = radians and a radius of 9. Work out the length of the arc, giving your 


answer in terms of zr, in its simplest form. 


Q3: An arc has a measure of 3 radians and a radius of 6. Work out the length of the arc, giving your 


answer in terms of zr, in its simplest form. 


3t 
8 


3x 


a 
[»] 
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Degree me 


"^s 


clira r f an an "1 nm 
sure OT an angie 


First: Multiple choice: 


m The angle of measure 60° in the standard position is equivalent to the angle of measure: 


(A) 120* 240° 300° (D) 420° 


2 The angle of measure = lies [o | ee ae oe an non quadrant 
(A) First second (c) third (D) fourth 
ON s A 
(3) The angle of measure FE PESME eana quadrant 


(A) First second third (D) fourth 


(4) If the sum of measures of the interior angles of a regular polygon equals 180° (n — 2) 
where n is the number of its sides, then the measure of the angle of a regular pentagon in 


pci... | —————————————————————— 
a 7A 3a 20 
a> "BO a aS 


TH: 
(5) The angle of measure —7- its degree measure equals 


(A) 105° 210° 420° (D) 840° 


(6) If the degree measure of an angle is 64^ 48' , then its radian measure equals 


(A) 0.1874 0.364 (C)0.18 z (D) 0.36 z 


(7) The arc length in a circle of diameter length 24 cm and opposite to a central angle of 


measure 30° is 


(A) 27 cm 37 cm 47, cm (D) 57 cm 


The measure of the central angle in a circle of radius length 15 cm and opposite to an arc 


length 57cm equals 


(A) 30° 60° 90° (D) 180° 
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(9) If the measure of an angle of a triangle equals 75° and the measure of another angle 
a - ! 
equals FI then the radian measure of the third angle equals... 


T m T 57 
OFT (B) 7- (e) 4- dae 


Second: Answer the following questions: 
In terms of ZZ, find the radian measure of the following angles 


(A) 225° 2405 
Rr. ANNE (D)300* ... s 
(E)390* ss (F) 780° s 


(11) Find the radian measure of the following angles approximating the result to the nearest 
three decimal places: 


(A) 56.6° 25° 18' (€) 160° 50' 48" 


(2) Find the dgree measure of the following angles approximating the result to the nearest 
second: 


(A) 0.49% 2.2786 3nd 


(3) 0 is a central angle in a circle of radius r and subtends an arc of length L : 
(A) If r=20 cm and 0 = 78° 15' 20" then find L. = (to the nearest tenth) 
If L= 27.3 cm and 0 = 78° 0' 24" then find F. (to the nearest tenth) 


A central angle of measure 150° and subtends an arc length 11cm. Calculate its radius length 


(to the nearest tenth ). 


(45) Find the radian and degree measure of the central angle which subtends an arc length 8.7cm 
in a circle sume), oS 
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Geometry: the measure of an angle of a triangle is 60° and the measure of another angle 
is L. Find the radin measure and the degree measure of the third angle. „u 


47) Geometry: the radius length of a circle equals 4 cm. The inscribed angle / A B C of 
measure 30° is drawn in it. Find the length of the smaller arc (C MEME 


Geometry: In the figure opposite: if the area of the right angled 
triangle M A B at M equals 32 cm? , then find the perimeter of 


the coloured figure to the nearest hundredth. ......... 


Geometry: the diameter length in a circle equals 24cm and the chord ACis drawn such 
that m (/ BAC)- 50°. Find the length of the smaller arc AC approximating the result to 


the nearest hundredth. 00000000 ooo C 


Distances: What is the distance covered by the point on the end of the minute hand in 10 


minutes, if the hand length is 6em? 


(21) Astronomy; A satellite revolves around the Earth in a circular path way a full revolution 
every 6 hours. If the radius length of its path way equals 9000km, then find its speed in 
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Lesson (3) Trigonometric functions 


* Find Reciprocals of basic trigonometric functions. 


+ Identify Unit circle. 
*-- Define Basic trigonometric functions. 


*- Recognize Signs of the trigonometric functions. 


The unit circle 


x? + y? 


The basic trigonometric functions 


The co-terminal angles have the same trigonometric functions 


e Cos (0 + 2n 7) 2 Cos 0 =x 
e Sin (0 + 2n T) = Sin 0 = y 
e Tan (6 + 2n T) = Tan 6 - 7 
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Determine the signs of the following trigonometric functions: 


6€ tan 320? O sin 160? © sec 750° O csc “= © cos (—200°) 
Solution 
6 tan 320° - 320? lies in 4" quadrant 


-. tan 320? is negative 


O sin 160? 


-. sin 160? is positive 


-- 160? lies in 2" quadrant 


© sec 750? 


-. sec 750? is positive 


* 750° = 30? lies in 1° quadrant 


4 T 


O csc 
5 


4T. A 
c ue positive 


one Z x 180° + zx = 144? lies in 2" quadrant 


® cos (-200?) 


-. cos (—200°) is negative 


- 200° = —200? + 360° = 160° lies in 2"° quadrant 
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If 0 is the measure of a directed angle in its standard position, B is the point 
of the intersection of its terminal side with the unit circle, find all 
trigonometric functions of 0 in each of the following cases: 


: 4 
Sin6-- 
Csc 0 - 2 
4 
5 12 
Eo, 
: 12 
Sin 0 13 
Csc 0 = 
@ (0.6, y),y>0 
«y^ =1-0.36 
3 4 
($5) 
ing = 4 
Sin 0 — > 
Csc 0 => 


e (5.15) 


Solution 


"Xis-veé&yis +ve 


3 
Cos 0 = -< 
Sec 

3 


’ x18 +ve & y is +ve 


Cos = T 

Sec 0 = - 
vx? 4y2=1 
^y 20.64 


"Xis-tve & y is +ve 


Cos 0 = 
Sec0 = 


oO [U01|c1|0 


Q (0.6,y),y^0 


3 
«(- : iz) lies in 2 quadrant 


Tan 0 = -f 
Cot 0 = = 
á (=, =) lies in 1* quadrant 
Tan@ = — 
Cot = T 
(0.6) +y =1 


.y =+v0.64 = 0.8 (y>0) 


5 È, =) lies in 1* quadrant 


5's5 
TanO0 = = 
3 
(Carpe 2 
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If0 c |= , 27 | and cos 0 = — , find all trigonometric functions of 0 
Solution 
ee s2 E ue m 
cos 0 = X= xX +Y 1 
BB 2_ 25 2_ 144 
au y= 41 ie Y 7169 
144 12 
yer ien ^ a 0€] dara 
Sing = -Z Cos8 = = Tang = —— 
13 13 
13 E EE 
Csc0 = EST Sec = : Cot0 = 23 


Special aaa 
Sin 0 Cos 0 


180? = x 0 


|3 
|^ 
|^ 


S 
NI 


Find the value of: 


4 sin 30° sin 90° — cos 0° sec 60° + 5 tan 45° + 10 cos” 45° sin 270° — tan 30° sin 180° 
Solution 
4 sin 30° sin 90? — cos 0° sec 60° + 5 tan 45° + 10 cos? 45? sin 270? — tan 30? sin 180° 


Z 
=4xix1-1x2+5x1+10x(“) x-1-4x0=0 
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Example © 
Empo] Prove that: 


"ee "Ne "S 2 Gt. X T 1 2 T 3 0| u 
sin’ 60° + sin 45? + sin 30? = cos zo so o tan z cos m + cos qe 
Solution 


L.H.S. = sin? 60? + sin? 45? + sin? 30° 


-(2) «gri +0 


2 


TU . T i 2 1 STU. 2.5 B = fo) 
R.H.S. = cos? = sin% — 3 tan > cosm-* cos z sin Note that: 7 = 180 


= cos? 30? sin 90° — : tan? 60° cos 180° + cos? 60° sin 270° 


= (Sy x1-2x x14 (D x-1=3 + @ 


PRACTICE (1) 


3 4 
Q2: Find tan ô given @ is in standard position and its terminal side passes through the point (-5. -i) . 


yon www.Cryp2Day.com First Term | Trigonometry 


ác Vall 0501 HA; Fin ao» 


Mathe ica 


First Secondary estero. m idem Á | 2021-2022 


Q3: Find sec @, given @ is in standard position and its terminal side passes through the point ($, =) * 


il vl Blur Win 


PRACTICE (2) 


Q1: The terminal side of @ in standard position intersects with the unit circle at the point B with 


coordinates (=. =) . Find sec ô. 
IX ee te 


Q2: The terminal side of ZAOB in standard position intersects with the unit circle at the point B with 
coordinates (—x, —x) where x is a postive number. Find sin. 


yo ribi ropa eom First Term | Trigonometry 


ác Voll jde HA; 5o gög 


First Secondary ‘Webuser een Á | 2021-2022 
PRACTICE (3) 


Q1: Determine the quadrant in which 6 lies if cos@ < 0 and sinO < 0. 


the third quadrant 


B the second quadrant 


the fourth quadrant 


[>| the first quadrant 


Q2: Determine the quadrant in which @ lies if cos@ > 0 and sin < 0. 
[4] the first quadrant 
[5] the second quadrant 


the third quadrant 


[»] the fourth quadrant 


Q3: The angle @ is in standard position where sec @ < 0. In which quadrants docs the terminal side of 8 lie? 


first or third 
second or third 
first or fourth 


[>| second or fourth 


Q4: Determine the quadrant in which @ lies if cos@ < 0 and sinô > 0. 


the first quadrant 


[5] the fourth quadrant 


the second quadrant 


[>| the third quadrant 
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First? Multiple Choice: 


m If 0 is an angle in the standard position and its terminal side passes through the point 


G, E eS EASE eeens anean aaaeei ea 
1 OS "ES ES 
w - (B) 43. ©) 2 (b) Á3. 


2 If sin 0 = Š where @ is an acute angle , then m (/ @ ) equals nioe 
(a) 30° 45° 60° (D) 90° 
(3) If sin 9 =- 1, cos 0 - 0 , then the measure of angle Ó equals s s ssh sl 


(A) g OF. (e) + (D) 20 


2 


(4) If csc @ = 2 where O is the measure of an acute angle, then measure of angle @ equals 


(A) 15° 30° 45° (D) 60° 


7 4 3 
(5) If cos 0 = i , sin 9 = - —— , then measure of angle O equals ss 
27 5m 5a 11% 
2m MD c) p 
OE ; 


6 


(6) If tan Ó = 1 where Ó is a positive acute angle, then measure of angle O equals ............ 


(A) 10° 30" 45° (D) 60° 


D tarar reokss = see 1/2 Í————?———M———— 
(A) Zero (B) i 3 (D) 1 
If cos 0 = where Ó is an acute angle , then sin Ó equals. 
1 A. c)2. v3 
w B 43. 43. (b) 2 
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Second: Answer the following questions: 


(9) Find all trigonometric functions of angle 0 drawn in the standard position and its terminal 


side intersects the unit circle and passes through each of the following points. 


(&) 2,3) Oc Ores (D) -3,-4 


If @ is the measure of the directed angle in the standard position and its terminal side 


intersects the unit circle at the given point, find all trigonometric function of the angle 0 
in each of the following cases : 


(A) (3 a, - 4a) Wheea >O O ee ene 
(a, -2a) where M HELME . .  —  ———— s EE 


D Determine the sign of each of the following trigonometric function: 


(a) sin 240° tan 365° csc 410° 


(42) Find the value of each of the following: 


ria sa BIE sae fe 
cos ^-x cos 0 + sin =- x sin -5 TETTE NECEM 


tan? 30° + 2 sin? 45° + cos? 90° 
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Lesson (4) Related Angles 


*+ Classify the relation between trigonometric functions of 
angles (0,0 + 90°), (0,0 + 180?) and (0,0 + 270°). 


*- Find the general solution of trigonometric equations in the 


form: sin x = cos y, csc x = sec y and tan x = cot y 


Remember that: 


sin (90? — 0) = cos 0 
cos (90? — 0) = sin 0 
tan (90? — 0) = cot0 
sin (—0) = —sin 0 
cos (—0) = cos 0 
tan(—0) = —tan0 
sin (360? — 0) = —sin0 
cos (360? — 0) = cos0 
tan (360? — 0) = —tan 0 
sin (90? + 0) = cos0 
cos (90° + 0) = —sin0 
tan (90? + 0) = —cot 0 
sin (180? — 0) = sin 0 
cos (180? — 0) = —cos 0 
tan (180? — 0) = -tan0 
sin (180 + 0) = —sin 0 
cos (180 + 0) = —cos0 
tan (180 + 0) = tan 8 
sin (270 — 0) = —cos0 
cos (270 — 0) = —sin0 
tan (270 — 0) = cot0 
sin (270 + 8) = —cos0 
cos (270 + 0) = sinO 
tan (270 + 0) = —cot 0 


csc(90? — 0) = sec 0 

sec(90? — 0) = cscO 

cot (90? — 0) 2 tan0 
csc (—8) = —csc 0 
sec (—0) = sec 8 
cot (-0) = —cot0 


csc (360? — 0) = —csc 8 
sec (360? — 0) = sec 0 
cot (360? — 0) = —cot0 
csc (90? + 0) = secO 
sec (90° + 8) = —csc 0 
cot (90? + 0) = —tan0 
csc (180? — 0) = csc 0 
sec (180? — 0) = —sec 8 
cot (180? — 0) = —cot0 
csc (180 + 0) = —cscO 
sec (180 + 0) = —secO 
cot (180 + 0) = cot0 


csc (270 — 0) = —sec 8 
sec (270 — 0) = —csc8 
cot (270 — 0) = tan0 
csc (270 + 0) = —sec 0 
sec (270 + 8) = csc 8 
cot (270 + 0) = —tan 0 
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| An Important remark 


n2-90 


(-,+) | (+.4) 
2nd quadrant 1st quadrant 
n- 180° = ah 


4th quadrant 


0°360= 2 


3rd quadrant 
TE CAG) 


3n2 = 270. 


Find the value of each of the following: 


6 sin 240° @ cos — © cos 570? O tan v © tan (-150?) 
Solution 
@ sin 240° = sin (180° + 60°) = — sin 60° = — T 
@ cos = = cos 300° = cos (360° — 60°) = cos 60° = > 
o o o o o V3 
© cos 570? = cos 210? = cos (180° + 30°) = — cos 30° = EC 


O tan c = tan 840? = tan 120° = tan (180° — 60°) = — tan 60° = —/3 


a 


© tan (—150°) = tan 210° = tan (180° + 30°) = tan 30° = = 
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Example @ 


If cos c = — : where c € ]90° , 180°[ , find the value of each of the following: 


6 sin (180? — c) O sec (360? — c) 
© cos (-c) © tan (c — 180°) 
© cos (180? + c) — cot (270° + c) 


Solution 
x? +y? =1 
-4)4 2 — 
(F) +y?=1 
ne, ee A 
yt —1 25 25 
9 3 o " 
y= soa te «c € 190° , 180° 
~ c lies in 2 quadrant Ay == “sinc == 
5 5 ENS 
CscC — 2 SecC =—7 CotC — 7 


0 sin (180? -c) 2 sinc == 
@ sec (360° — c) = sec c = — z 
4 
© cos (—c) = cos c = — : 
© tan (c — 180?) = tan (c — 180°+ 360?) = sin (180° + c) 2 — sinc =-= 


© cos (180° + c) - cot (270° + c) =~ cosc- (- tang) =~(- =) +5 =— 
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Remarks 


e If sin x = cos ,then x + y = 90° + 360^ n 
e If csc x = sec ,thenx + y = 90° + 360^ n 
e If tan x = cot , then x + y = 90° + 180^ n 


e If x & y are complementary (sum = 90°), then: sin x = cos , tan x = cot y 
and csc x = sec y 


If sin (3 x + 28°) = cos (2 x — 13°) , find the values of x where 0° < x < 90° 
Solution 

* sin (3 x + 28°) = cos (2 x — 13°) 

“(3 x + 28°) + (2 x— 13°) = 90° + 360? n 


^ (3 x + 28°) + (2 x— 13°) = 90° + 360? n | -. (3 x + 28°) — (2 x— 13°) = 90° + 360? n 
2 3x + 28° + 2x — 13° = 90° + 360°n |< 3x + 28° — 2x + 13° = 90° + 360° n 
» 5x + 15° = 90° + 360° n  xX+41° = 90° + 360° n 

Atn=0 Atn=0 

wb 45° — 90° x + 41° = 90° 

Vespa ogg Nope pe 4x290?—41? 

Zn A A DOES 

Atn=1 Atn=1 

«45x + 15° = 90° + 360° x + 41° = 90? + 360° 

* 5x =] 450° —15° =-435" * x = 450° — 41° 

“x = 87° < 90° J “x = 409° > 90? x 


-. The values of x are:15?, 49? & 87? 
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Example 9 


IfcE]0°, : [ and if tan (2c + 15°) = cot (3c — 5?) , find the values of c 


Solution 
- tan (2c + 15?) = cot (3c — 5?) ^ (2c + 15?) + (3c — 5?) = 90? + 180° n 
“2c 15? + 3c- 5? 2 90? + 180? n «5c + 10° = 90? + 180° n 


-. The values of c are:16°, 52° & 88? 


If cos 0 = - where 0 E |0* , 360°[ , find the possible values of 0 


Solution 
1 
2 
~ 0 lies in the 1“ or 4^ quadrant 


- cos 0 = 


1 
Let cos x = z 


x = 60° 


.0=x - 0 = (360° — x) 
0 = 60? - 0 = 300° 


-. The values of 0 are:60? & 300? 
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Example © 


Find the S.S. of the equation: 4 cos*x —3=0 ,wherex €[0,27] 


Solution 
CN ARS. 
sin x-: 
sin x = +i =+ iE 
4 2 
; v3 : v3 
- sin x = — n sinx =- — 
- x lies in 1* or 2" quad. ~ x lies in 3™ or 4" quad. 
Let sin 0 = = -. 8 = 60° Let sin 0 = E -. 8 = 60° 
dep x= 130=0 x=180+6 £=360=6 
6360" ag ue 120" “x= 240° “x= 300° 


~§.S.={°, 120°, 240°, 300°} 


Example @ 


Find the general solution of the equation: sin 20 = cos 50, which satisfies the 


equation. 
Solution 

v sin 20 = cos 50 - 50 + 20 = 90? + 360° n 
504 20=5+20n 
50+ 20="+2nn 50 —20=7+2mTn 
-. 70 -2t2mn «30-7 *2mn 

T 2T T 2T 
&8 "nth . 6 -—— n 
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PRACTICE (1) 


QI: Simplify cos (360° — 8). 


— cosó 
[5] cos 
sin @ 
[»] —sinó 


Q2: Simplify tan (180° — 8). 


[a] —tane 
[5] tan 8 
coté 
[>| — cotó 


Q3: Using the fact that cos 8 = sin (90° — 8) , which of the following is equivalent to cos 35^? 


DE 
sin 35* 
[8] -sinss' 
[€] sin 35° 
[D | sin 145° 
B sin 55° 


Q4: Simplify tan (360° — 8). 
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Q5: Which of the following is equivalent to sin 23°? 


— cos 23° 
[5] cos 157° 
cos 23° 
1 
[2] cos 23° 
cos 67° 


Q6: Which of the following is equivalent to cos 40°? 


sin 140° 
[5 ] —sin4o° 
sin 50° 
sin 40° 


1 
sin 40° 


Q7: Which of the following is equal to — cos 8? 
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PRACTICE (2) 


Q1: Find sin@ given 51cos (90° — 6) = 24 where Ó is a positive acute angle. 


BE 


3 
Q4: Find the value of cos (90° + 8) given sino = 3 where 0° < 8 < 90°. 


4 
5 


Unf unl 


ác Voll jde HA; 5o gög 


Se -—- «x T First Term | Trigonometry 


First Secondary — m iem Á | 2021-2022 
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Q5: Find the value of sin (180° — x) + tan (360° — x) + 7 sin (270° — x) given sin x = : where 0° < 8 < 90° 


tan 57° 


Q6: Find the value of sin (—60°) cos 30° + ——= 


giving the answer in its simplest form. 


sin (90 — x) sin(x) 


Q7: Find the value of cos (90 — 2x) 


[A] 1 


cos(90 — x) 


1 
2 
2 


E | sin(2x) 
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PRACTICE (3) 


QI: Find the value of cos 135° + tan 135° + csc 225° + cos 225°. 


Q2: Calculate sin 315° cos 45° — cos 120° sin 330° . 


First Term | Trigonometry 


ym y Cryp2Day.com 


ác Voll à59Ve- HA; 5o gög 


Mathematical Department 


First Secondary Futures Language Schools A | 2021-2022 


4-4 


First: Complete each of the following: 


OL O T (2) un (180^ -B) Sanaa 
(8) ese (360° - Q) = s. (4) sin (360° +0) = LLL 
(5) sin (90° +0) eus (6) cot (90° - O) = aues 


(T) sec (270° + 0) = n COS (270° = O) = s. 


Second: Complete each of the following with a measure of an acute angle 


(9) Am US —— |; 5 à : GER —Á. " 
D tandi" Scot 22e j (2) cms L3 pe aeui J 


3) If cotan 20 = tan where 0°<0< 90° then m (/ 002... 

If sin 50 = cos 40 where O is a positive acute angle ,thenO = nnn : 
(5) If sec O = sec (90° - 9), thencotO = aa 

If tan 20 = cot 30 where O e ]0 , Zi, then m (7 0 oi el 


(2) If cos O = sin 20 where @ is a positive acute angle, then sin 30— 0. 


First Term | Trigonometr 
www.Cryp2Day.com | 8 y 
ác VI 8:9 Sio goo 


First Secondary Futures Language Schools A | 2021-2022 


Mathematical Department 
Third: Multiple choice: 


If tan (180° + @) = 1 where O is the measure of the smallest positive angle , then measure 
of 0 equals 


(A) 45* 30° (€) 60° (D) 135° 
If cos 20 = sin where 0 e ]0, Ay then cos 20 equals 


DL or Gre D1 


If sin Œ = cos f where Qt and f) are two acute angles, then tan (Œ + D) equals 


(A) = 1 NEJ D) undefined 


(1) If sin 20 = cos 40 where 0 is a positive acute angle, then tan (90° - 30) equals 


(A)-1 DE (€)1 (D) 3 


(22) If cos(90° + 0) = i where @ is the measure of the smallest positive angle , then measure 
Ce |, Se ine ELM udi tat CM UM DM eee ME 


(A) 150* 210° 240° (D) 330° 


Fourth: Answer the following question: 


23) Find one of the values of Ó where 0€ 9 < 90° which satisfies each of the following: 


(A) sin(30 + 15°) = cos (20 - 5°) 
sec (0 + 25°) = esc (0 + 15°) 
(C) tan(O + 20°) = cot (30 + 30°) 


0120 _.:. @+40° 
(D) cos 7 COSÉ MTM OO eene 


Find the value of each of the following: 


(A) sin 150° ese 225° sec300° (D) tan 780° 
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(25) If the terminal side of the angle Ó drawn in the standard position intersects the unit circle 
at the point B (- 2 3 then find: 


(A) sin(180° + 0) cos G— 0) 


(c) tan (360°- 0) (D) esc E - 0) 
Discover.the error: All the following answers are correct except one wrong. What is it?: 
Pr 4 c —————É——————UtÓ— 
(A) sin (0 - 270^) sin (270° - 0) (c) cos (360° - 0) (D) cos ( 360 ^« 0) 
iu dO | ee intct M itidem aRcatir td Dem Miu MUR CO dÉ 


(A) cos (4 - 0) (B) sin (zz - O) (€) cos (+ 0) (D) sin ( ++) 


a GNE S o E E ie ncn 


(A) cot ( 90*-0) cot (270° - 0) tan (270°- 0) (D) tan (180 = 0) 
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Lesson (5) 


3-- Graph the sine function , and deduce its properties. 


3E. Graph the cosine function, and deduce its properties. 
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y =cosx 
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Example 6€ 


Graph the function y = 5 sin 3 x , where 0 < x € 120° 


Solution 
T0 * x cx 120 40 3x = 360° 
® We start to fill second row with angles: 0^, 30° , 60 , 90° , 120°, ...., 360° 
© We fill first row with angles : 0°, 10^. 207,30" o0 suco 120 


© We fill in the third row by the values of the sine of the angles in 2"? row: 


30 60 90 120 150 180 210 240 270 4300 3930 
0.5 0.87 1 087 05 0 .05 -0.87 -1 -0.87 -0.5 
2:9 4.55 5) 4:35 2:59 0 2:9 4:39. 599 a 2:5 
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Remark In the form of: 


Example @ 


Complete each of the following: 
(1) If f (x) 2 cos 5 x , then the range of the function is .................... [-1, 1] 
(2) If f (x) 2 Asin x , then the range of the function is .................... [74,4] 


(3) The function f: f (x) = cos 2 x is a periodic function and its period is .... 
Periodic = = 180° 


(4) The function f: f (x) =5 cos 3 x is a periodic function and its period is.... 


Periodic = Ea = 120° 


(5) If x € [0 , 7] , then: ............. < sin x € .......... 0 € sinx x1 
(6) If x € [0 , 27r] , then: .......... L DOSE Se enuon -1 € cos x x1 
(7) If cos 2 x € [—-1, 1] , then cos 4 x € [....... — [-1, 1] 
(8) If the function y = a sin b x where a and b € R, is periodic and its period 
is 720° and its range [—3 , 3], thena=.................... ELLEN 

-* Its range = [—3, 3] ʻa=3 

: o Mo Lam o . p386% 1 
- Its period = 720 += = 720 oS; 
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PRACTICE 


Q1: Assign each plot shown in the graph below to the function it represents. 


the red plot: cosine, the blue plot: sine 


B the red plot: sine, the blue plot: cosine 


the red plot: cosine, the blue plot: tangent 
[>| the red plot: tangent, the blue plot: cosine 
the red plot: tangent, the blue plot: sine 


14 14 : 
range= |-=. =| , period= 27 


[p ] ran c= [-2 =| eriod= = 
SAE 


Q3: Find the range of the function f (8) = 8sin 70. 


[-7.7] 
[s] (0.1) 
[0,8] 
[5] 1-8,8] 
[-1.1] 


Q4: Find the maximum value of the function f(@) = 11sin0. 
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Q5: Which function is represented on the graph? 


y= 2sinx 
[5] y=sinx 
y=cosx 


Q6: Which function is represented on the graph? 


y=cosx 


[5] y —2sinx 
y=sinx 
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Mathematical Department 


graph ing ' tr ‘igonome at Cric funct Or 1S 


First: complete each of the following: 

A The range of the function f where f(0) = sinĝ is 0. 

(2) The range of the function f where f(0) =2 sinO is 

(3) The maximum value of the function f where f(0) = 4sinO is 


(4) The minimum value of the function f where f(0) = 3cos@ is 


Second: write the rule for each trigonometric function beside the corresponding 


figure to it. 


mas ne S NNNM UN SS eee 


ae a Rr ee a a 


PAR o3; PRX do NNSA | 
LAILL LIETTA] 


Figure (1) the rule is: Figure (2) the rule is: 


Third: Answer the following questions: 
(5) Find the maximum and minimum values, then calculate the range of each o the following 


functions : 
(A) y 2 sinO 
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Trigonometric functions of an acute 
angle 


REMEMBER THAT: 


T 0 
esing => e csc = 
adi h hyp/ lopp. 
e cos 0 = 5. e sec 0 = P PP 
hyp adj 
opp adj - 
[ J n =— [ ) = — 
tan 0 adj cot 0 mm adj. 


A ABC is a right-angled triangle at A where AB = 9 cm. , AC = 12 cm. 
Find the measure of each of 7 B and 2 C 


Solution 

In A ABC: 
"m(zA)z90? 

= N12? + 9? = 15 cm 
MPEG _ 12 $ BREL -1 12 _ om "t 
“sin B - 7- -m(zB)-sin is = 93^ 7' 48 
T ER A = -1 12 _ o ' " 
"tanC- 7 - m (< C) = tan 157 38 39' 35 


Example @ 


If 3 csc 0—5- 0, where 0° « 0 « 90°, find the value of : sec 0 — tan 0 
Solution 
-"3esc0-5z0 
E - 
^ cesc 0 =- 
Sm — x 
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Example © 


A ABC is a triangle in which: 

AB=AC = 10 cm. , AC = 12 cm. AD is drawn 1 BC to cut it at D 

© Find the value of: sin B + cos C 

O Find the value of: tan (4 CAD) 

© Show that: sin C + cos C > 1 , then find the value of: sin? C + cos? C and 
deduce that: sin? C + cos? < sin C + cos C 


Solution 
- AD L BC 
« AD = V102 — 62 = 8 cm 
0 cdinBs-sz- & dus C acm 
10 5 10 
asin B4 cosC 243247 
5 5 
9 In ^ ACD: 
- tan (Z CAD) =2 == 
6 sinCc=2 =" & dama n 2 
10 5 10 


ssinC4cosC 24327-2486 
5 5 5 

-*sinC-4acos C^» 1 

- sin? C + cos? C = () + Bi = 1 

$ =|; — 


aT 2 i 
- sin’ C + cos^ < sin C + cos C 
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Lesson (6) Finding the measure of an angle 


Lesson objectives Related Links 
% Find the measure of an angle given a trigonometric function. 


Third Fourth 


First Second 


If: sin C = — 
17 
of angle C 


, where 90? < C < 180° , find the other trigonometric functions 


90° 
Solution 


: 
+ sin C= — 
= ~| Hypotenuse | 


^ C lies on 2" quadrant 


: 8 15 8 
sin C = — =—— nC=-— 
T cos C T tan C T 

17 15 

sec C = — — cot C = —-— 

15 8 


17 
csc C 2 — 
8 
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Example @ 


If Z ais the greatest positive angle where: 


25 sina = 7 and 5 tan b —12 = 0, where b E ]180° , 270?[ , Find m (Z c) if: 
tan c = sin (180? — a) cos (90? — b) - - cos (— a) sin (270? — b) 


Solution 


. e. 7 
-25sina-7 a sin a = z- 


- a lies in 1 or 2™ quadrant. 
"Z ais the greatest positive angle 


- a lies in 2" quadrant. 


-5tanb-12 =0 tan b == 
^ b lies in 2™ or 4" quadrant. 
-"be]180?,270?[ 


^ b lies in 3" quadrant. 


- tan c sin (180? — a) cos (90? — b) — : cos (— a) sin (270? — b) 
-*ftanc-sinax sin b —= x cos a X (— cos b) 


. . 1 
^ tan c = sin a x sin b +z X cos a x cos b 


7 —12 1..—-24..—5 —64 
X X = 


Usos" 43 8 28 i3 325 


"fanc- — ~ c lies in 2" or 4" quadrant. 
Let tan 9 = — . 8 — 11? 8' 25" 
~ 325 ji 


~ c in 2" quadrant = 180° — 0 = 168° 51' 35" 
~ c in 4" quadrant = 360° — 0 = 348° 51' 35" 
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PRACTICE (1) 


QI: Find csc given tan 8 = = and cos@ < 0. 


8 3 
Q3: Find all the trigonometric ratios of @ given cot @ = "ri where 0 € |=. 2a]. 


F 15 8 15 17 17 
sin@ = -īp C089 = qp tane = g? = is: Sec8 m 


Le mus 


; 15 
sin@ = — , cos ĝ = 17 


17 


~ 


2 15 8 
sino = -77 C989 = 77 


sin 6 = —— 
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Ñ 3 T E T 
Q4: Given that cot (0) = ES , where 5 < 0 <7, evaluate sec? (8) without using a calculator. 


PRACTICE (2) 


Q1: Find the value of @ that satisfies csc 6 — V2 = 0 where 6 € Je. s] 


Q2: Find the set of values satisfying V3 cot = 1 given 0° < 0 < 360°. 


[4] {300°, 240°} 
[5] (120^, 300°} 
[e] {60°, 300°} 
[>| {60°, 240°} 
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2 3 


Q3: Find 8 in degrees given sec (180^ + 8) = xU where 8 is the smallest positive angle. 


Q4: Find the set of values satisfying sin 6 cot 0 = = where 0° < 6 < 90°. 


{30°, 330°} 
[s] e 

(30*, 180°} 
[p | {180*, 135°} 


Q5: Find the value of @ that satisfies sec 8 — 2 = 0 where 8 € o. zl 


2/3 
Q6: Find the value of @ that satisfies sec 6 — 23 = 0 where 8 € Jo. 5 E 


3 


V3 


Q7: Find the value of @ that satisfies csc 8 — A = 0 where 8 € o. z|: 


Q8: Find the set of values satisfying cot @ = —1 given 0° < 6 < 360°. 


{135°, 225°} 
[5] (225°, 315%} 
[c] {45°, 225°} 
[n] (1355, 315°} 


o 3 : iu 
Q9: Find @ in degrees given sin (180° + 8) = a3 where @ is the smallest positive angle. 
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trigonometric ratic 


First $? Multiple choice: 
a If sin 9 = 0.4325 where @ is a positive acute angle, then m (/O) equals 0. 


(A) 25.626" 64347" (€) 32.388" (D) 46316* 


2 I tut —18and090 5,0 5,360 unm ^" D) egi eea 


(A) 60.945? 119.055? 240.945* (D) 299.055" 


Second : Answer the following questions: 


a If the terminal side of angle 0 in the standard position intersects the unit circle at point 


B, then find each of sin 0 and cos @ in the following cases: 


p ya. ET 6 8 


(2) If the terminal side of angle O in the standard position intersects the unit circle at point B 


then find gach of sec Ó and csc Q in the following cases: 


Ger. D €5c&.-H 


(3) If the terminal side of angle @ in the standard position intersects the unit circle at point 


B, then find each of tan Ô and cot 9 in the following cases:: 


TRENT "T e E COEM 
(A) Com C ein (c) By 
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(4) If the terminal side of angle @ in the standard position intersects the unit circle at point B, 


then find m(/ 0) where 0° < 0 < 360° when: 
3 E 
Dr, (B) s L1, Ores 


(5) Use the degree measure to find the smallest positive angle which satisfies each of the 
following: 


(A) sin! 0.6 cos! 0.436 tan! 1.4552 


(6) If 0? < O x 360',then find the measure of angle @ in each of the following: 
(A) sin? (0.2356) cos" (- 0.642) (C tan" (- 2.1456) 


(7) 1f sin 0 = 1 and 90° < O € 180". 


(A) Calculate the measure of angle 0 to the nearest second — s 
Find the value of cos 0 , tan and secÓ . 


Ladder: A ladder of length 5 metres rests on a wall , if the sm | 
height of the ladder from the ground is 3 metres. Find in radian am 
the measure of the angle of inclination of the ladder to the || 


horizontal. 


First Term | Trigonometr 
www.Cryp2Day.com | 8 y 
ác VI 8:9 HI; Fin goo 


Mathematical Department 


First Secondary Futures Language Schools A | 2021-2022 


Unit Test 


Answer the following question and approximate the result to the nearest hundredth: 


a Convert the following angles from degree to radian measure: 


(A)120° s TN AEN 220° 36 cee 


(2) Convert the following angles from radian to degree measure: 
57L 37 d 
(A) TA o (B)- MAC o (C) Tr oons 


(3) O is a central angle in a circle of radius length r and subtends an arc length L: 
(A) Ifr=8cmand 0-129 ihenfndl. .—— .w—Àw à 333 |] óopooónooe sos 


If L =26cmand r= 18 cm, then find Ó in degree measure. hh sl 


(4) Without using the calculator , find the value of each of the following: 


(A) tan 120° sin C cos 330° (D) cot 300°) (E) ese (4 


(5) Find all the trigonometric function of angle @ drawn in the standard position and its 
terminal side intersects the unit circle in each of the following points: 


(@) 4,3 ML 2,4 (B) 2,2 


13: 


(6) (A) Prove that: 


First: sin 60 = 2 sin 30° cos 30° . second: cos 300° = 2 sin? 60° -1 


If cos 0 =- 4 where 90° < 0 < 180°, then find the value of each of the following: 
First: sin (180°- @ ) Second: tan (Ó -180^) 
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(7) Find the degree measure in the interval 0°< @ < 360" for each of the following: 


(A) tan! 1 sin! c5 cos! ( ER (D) tan'!(- 4/3) 


A ramp length is 24 metres and its height from the ground is 9 metres. Write a 
trigonometric function you can use to find the measure of the angle of inclination of the 


ramp on the horizontal ground, then find its measure. 
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